An investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy recommendations by Famiyeh, Samuel
An investigation into the extent of environmental commitment in the 
Ghanaian economy and strategic policy recommendations 
 
 
By the faculty of Economics and Business Administration (Faculty 6) 
of the Technische Universität Bergakademie Freiberg 
 
approved 
 
THESIS 
 
to attain the academic degree of 
 
doctor rerum politicarum 
 
(Dr.rer.pol) 
 
Submitted 
 
 
By: MBA(res and env)., BSc.,(Hons) Geological Eng., Samuel Famiyeh 
 
Born on the 10th March, 1969 in Tarkwa, Ghana 
 
 
Assessors    
                                      Prof. Dr. Jan. C. Bongaerts, TUBAF, Freiberg 
Prof. Dr. Michael B. Hinner, TUBAF, Freiberg 
                                      Prof. Dr. Udo E. Simonis, Kiel 
 
Date of the award: 21/10/05 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
i
Contents 
 
Contents ................................................................................ i 
 
List of Abbreviations ..................................................................v 
 
List of Figures ..........................................................................vi 
 
List of Tables ..........................................................................vii 
 
Executive Summary.................................................................viii 
 
 
Section One ..........................................................................1 
 
1. Introduction...........................................................................1 
1.1 Background..........................................................................6 
1.2 Methodology ........................................................................8 
 
 
Section Two........................................................................11 
 
2. Business and the Environment .................................................11 
 
2.1 Corporate Responsibility towards the Environment ........................................... 14 
2.2 Environmental Management Systems ................................................................... 17 
 
2.2.1 Foundations of Environmental Management Systems .................................... 19 
2.2.2 ISO 14000 Series ............................................................................................... 20 
2.2.3 The Principles of ISO 14000 ............................................................................. 22 
2.2.4 Steps for Implementation .................................................................................. 24 
 
1.2.4.1 Commitment and Policy .............................................................................. 24 
2.2.4.2 Planning ...................................................................................................... 25 
2.2.4.3 Implementation and Operation.................................................................... 27 
2.2.4.4 Checking and Corrective Action (Performance Measures) ........................ 29 
2.2.4.5 Management Review and Improvement....................................................... 31 
 
2.2.5 Background of Global Certification/Registration of ISO 14001 EMS............ 32 
2.2.6 The ISO14001 Statistical Data collected by Reinhard Peglau ........................ 34 
2.2.7 International Certifications/Registrations of ISO 14001 ................................. 42 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
ii
 
2.3 Outcomes and Implications Resulting from Adopting ISO 14001...................... 43 
 
2.3.1 The Positive Drivers towards ISO 14001 Registration/Certification ............... 43 
2.3.2 Drawbacks of ISO 14001 Certification/Registration ....................................... 49 
 
 
Section Three .....................................................................52 
 
3. The Survey ..........................................................................52 
 
3.1 Context...................................................................................................................... 52 
 
3.1.1 Background........................................................................................................ 52 
3.1.2 Significance of the Research............................................................................. 52 
3.1.3 The GAP Analysis.............................................................................................. 53 
 
 
Section Four.......................................................................56 
 
4. Survey Results......................................................................56 
 
4.1 Coverage and Organisations Surveyed ................................................................. 56 
 
4.1.1 Target Groups/Coverage ................................................................................... 56 
4.1.2 Structural Data of Organizations Surveyed ..................................................... 56 
4.1.3 Survey Problems ................................................................................................ 58 
 
4.2 Presentation of Results............................................................................................ 58 
    4.3 Analysis of Results ................................................................................................... 60 
    4.4 Evaluation of Companies ........................................................................................ 61 
 
4.4.1 Chemical, Chemical Products ........................................................................... 63 
4.4.1.1 Chemical Company 1 .................................................................................. 63 
4.4.1.2 Chemical Company 2 .................................................................................. 68 
4.4.2 Brewery Companies ........................................................................................... 73 
4.4.2.1  Brewery Company 1 ................................................................................... 73 
4.4.2.2 Brewery Company 2 .................................................................................... 79 
4.4.3 Construction Companies ................................................................................... 82 
4.4.3.1 Construction Company 1 ............................................................................. 82 
4.4.3.2 Construction Company 2 ............................................................................. 84 
4.4.3.3 Construction Company 3 ............................................................................. 86 
4.4.4 Basic Metal and Fabricated Metal Products .................................................... 88 
4.4.4.1 Basic Metal and Fabricated Metal Products Company 1 ........................... 88 
4.4.4.2 Basic Metal and Fabricated Metal Products Company 2 ........................... 93 
4.4.5 Machinery and Equipment................................................................................ 98 
4.4.5.1 Machinery and Equipment Company 1 ....................................................... 98 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
iii
4.4.6 Pharmaceuticals .............................................................................................. 100 
4.4.6.1 Pharmaceutical Company 1 ...................................................................... 100 
4.4.7 Rubber and Plastic Products Companies ....................................................... 107 
4.4.7.1 Rubber and Plastic Products Company 1 ................................................. 107 
4.4.8 Refined Petroleum and Petroleum Products .................................................. 111 
4.4.8.1 Refined Petroleum and Petroleum Products 1 .......................................... 111 
4.4.9 Pulp, Paper and Paper Products ..................................................................... 114 
4.4.9.1 Pulp, Paper and Paper Products Company 1 ........................................... 114 
4.4.10 Textile and Textile Products.......................................................................... 116 
4.4.10.1 Textile and Textile Products 1 ................................................................. 116 
4.4.11 Food and Food Products ............................................................................... 118 
4.4.11.1 Food and Food Products 1...................................................................... 118 
4.4.11.2 Food and Food Products Company 2 ..................................................... 120 
4.4.12 Mining ............................................................................................................ 122 
4.4.12.1 Mining Company 1 .................................................................................. 122 
4.4.12.2 Mining Company 2 .................................................................................. 124 
 
 
Section Five........................................................................................................ 127 
 
5. Evaluation of Environmental Commitment in the Ghanaian 
industry/companies.................................................................127 
 
5.1 Company Level ...................................................................................................... 127 
5.2 Industry Level ........................................................................................................ 131 
5.3 Environmental Commitment in the Ghanaian Economy .................................. 136 
5.4 Comparism of the Ghanaian EMP with the ISO 14001 EMS ........................... 137 
5.5 Forward Looking Indicators ................................................................................ 139 
 
 
Section Six........................................................................140 
 
6. Conclusions and Recommendations ........................................140 
 
6.1 General Conclusions.............................................................................................. 140 
6.2 General Recommendations................................................................................... 141 
6.3 Specific Recommendations ................................................................................... 142 
 
 
 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
iv
Section Seven ...................................................................144 
 
7. Appendices ........................................................................144 
 
Appendix I . a. Ghana: An Overview ........................................................................ 144 
Appendix I.b. Industrial, Agricultural and Mining Pollution in Ghana................ 146 
Appendix I. c. Response to Environmental Problems in the Ghanaian Economy 149 
Appendix I.d. Principles and Goals of Environmental Management in Ghana.... 150 
Appendix I.e. The Environmental Protection Agency ............................................. 151 
Appendix I.f. Structure of the Environmental Protection Agency ......................... 155 
7.2 Appendix II: Details for preparing Environmental Management Plans (EMPs) 
for manufacturing industries...................................................................................... 159 
7.3 Appendix III: Modified ISO 14001 GAP Analysis Questionnaire.................... 162 
7.4 Appendix IV: Presentation of Companies Matrices from the results of the.... 176 
Modified ISO 14001 GAP Analysis Questionnaire Survey. (See back Pocket) ..... 176 
7.5 Appendix V Calculation of Overall and Grand Scores...................................... 177 
 
 
Section Eight....................................................................178 
 
8.1 Footnotes .................................................................................................................... 178 
8.2 References................................................................................................................... 180 
8.3 Internet ....................................................................................................................... 189 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
v
List of Abbreviations 
 
 
AGI  Association of Ghana Industries 
AIMS  Assessment of Implementation Status  
ASQ  American Society for Quality standards 
CAR  Corrective Action Report 
CFC’s  Chlorofluorocarbons 
EAP  Environmental Action Plan 
NEAP  National Environmental Action Plan 
EMAS European Eco-Management and Audit Scheme 
EMP  Environmental Management Plans  
EMS  Environmental Management Systems 
EPA  Environmental Protection Agency 
EPC  Environmental Protection Council 
ETBPP Environmental Technology Best Practice Programme  
GDP  Gross Domestic Product 
IDEM  Indiana Department of Environmental Management 
INEM  International Network for Environmental Management 
ISO                 International Organisation for Standardization   
LCA  Life Cycle Assessment 
LI  Legislative Instrument 
MBA  Master of Business Administration 
NALAD National Association of Local Authorities in Denmark 
NCEDR National Centre for Environmental Decision Making 
NEMA Network for Environmental Management Auditing 
NEPA  National Environmental Policy Act 
ODA  Overseas Development Administration  
PDCA  Plan-Do-Check-Act 
QMS  Quality Management Systems 
SCOPE Scientific Committee on Problems of the Environment 
SME’s Small and Medium Scale Enterprises 
ULR  Unlimited Learning Resources 
UNCED United Nations Conference on Environment and Development 
UNEP  United Nations Environment Programme 
USA  United States of America 
VEP  Voluntary Environmental Programme 
WCED World Commission on Environment and Development 
WDNR Wisconsin Department of Natural Resources 
 
 
 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
vi
List of Figures 
 
Figure 1. Research Design 
Figure 2. A Simple Environmental Management System Model 
Figure 3. ISO 14001 System Model. A Schematic Representation of the Various Steps in 
ISO 14001 Environmental Management Systems 
Figure 4. Worldwide Certifications of ISO 14001 from 1995 – 2003 
Figure 5. Countries and Relative Number of Certificates/Registrations of ISO 14001 as of 
June 2002 
Figure 6. Countries and Relative Number of Certificates/Registrations of ISO 14001 as of  
2003 December 
Figure 7. Change in Global Certification/Registrations from 2002 – 2003 
Figure 8. Percentage ISO Certifications/Registrations Worldwide 
Figure 9. Percentage ISO Certifications/Registrations in Developing Countries 
Figure 10. Percentage ISO Certifications/Registrations in Africa 
Figure 11. Industrial Sectors Captured in the Survey 
Figure 12. EMS Overall and Grand Scores for Chemical Company 1 
Figure 13. EMS Overall and Grand Scores for Chemical Company 2 
Figure 14. EMS Overall and Grand Scores for Brewery Company 1 
Figure 15. EMS Overall and Grand Scores for Brewery Company 2 
Figure 16. EMS Overall and Grand Scores for Construction Company 1 
Figure 17. EMS Overall and Grand Scores for Construction Company 2 
Figure 18. EMS Overall and Grand Scores for Construction Company 3 
Figure 19. EMS Overall and Grand Scores for Basic Metal and Fabricated Metal Products 
Company 1 
Figure 20. EMS Overall and Grand scores for Basic Metal and Fabricated Metal Products 
Company 2 
Figure 21. EMS Overall and Grand Scores for Machinery and Equipment Company 1 
Figure 22. EMS Overall and Grand Scores for Pharmaceutical Company 1 
Figure 23. EMS Overall and Grand Scores for Rubber, Plastics and Plastics Products 
Company 1 
Figure 24. EMS Overall and Grand Scores for Rubber, Plastics and Plastics Products 
Company 2 
Figure 25. EMS Overall and Grand Scores for Refined Petroleum and Petroleum Products 
Company 1 
Figure 26. EMS Overall and Grand Scores for Pulp, Paper and Paper Products Company 1 
Figure 27. EMS Overall and Grand Scores for Textile and Textile Products Company 1 
Figure 28. EMS Overall and Grand Scores for Food and Food Products Company 1 
Figure 29. EMS Overall and Grand Scores for Food and Food Products Company 2 
Figure 30. EMS Overall and Grand Scores for Mining Company 1 
Figure 31. EMS Overall and Grand Scores for Mining Company 2 
Figure 32. Grand Scores (Company Level) 
Figure 33. Grand Scores (Industry Level) 
Figure 34. Organisational Structure of the Environmental Protection Agency (EPA) 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
vii
 
List of Tables 
 
Table 1. ISO 14001 Standards and Specification List 
Table 2. ISO 14001 Guidance Documents 
Table 3. Percentage ISO Certifications/Registration 1995 – 2003 
Table 4. Global Certifications/Registration (Country Levels) of ISO 14001 
Table 5. Worldwide ISO 14001 Certifications and Registrations (Continent Level) 2002 – 
2003 
Table 6. Summary of Table 5 
Table 7. Industrial Sectors Captured by the Survey 
Table 8. Calculation of Overall EMS Score for Chemical Company 1 
Table 9. Calculation of Overall EMS Score for Chemical Company 2 
Table 10. Calculation of Overall EMS Score for Brewery Company 1 
Table 11. Calculation of Overall EMS Score for Brewery Company 2 
Table 12. Calculation of Overall EMS Score for Construction Company 1 
Table 13. Calculation of Overall EMS Score for Construction Company 2 
Table 14. Calculation of Overall EMS Score for Construction Company 3 
Table 15. Calculation of Overall EMS Score for Basic Metal and Fabricated Metal 
Products Company 1 
Table 16. Calculation of Overall EMS Score for Basic Metal and Fabricated Metal 
Products Company 2 
Table 17. Calculation of Overall EMS Score for Machinery and Equipment Company 1 
Table 18. Calculation of Overall EMS Score for Pharmaceutical Company 1 
Table 19. Calculation of Overall EMS Score for Rubber, Plastics and Plastic Products 
Company 1 
Table 20. Calculation of Overall EMS Score for Rubber, Plastics and Plastic products 
Company 2 
Table 21. Calculation of Overall EMS Score for Refined Petroleum and Petroleum 
Products Company 1 
Table 22. Calculation of Overall EMS Score for Pulp, Paper and Paper Products Company 
1 
Table 23. Calculation of Overall EMS Score for Textile and Textile Products Company 1 
Table 24. Calculation of Overall EMS Score for Food and Food Products Company 1 
Table 25. Calculation of Overall EMS Score for Food and Food Products Company 2 
Table 26. Calculation of Overall EMS Score for Mining Company 1 
Table 27. Calculation of Overall EMS Score for Mining Company 2 
Table 28. Company, Grand Score and Rank 
Table 29. Descending Order of Environmental Commitment (Company Level) 
Table 30. Grand Score (Industry Level) 
Table 31. Industry, Grand Score and Rank 
Table 32. Descending Order of Environmental Commitment (Industry Level) 
Table 33. Environmental Commitment in the Ghanaian Economy 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
viii
Executive Summary  
 
 The widespread introduction of formal environmental management systems into the 
practices of businesses that affect the environment offers a unique opportunity to observe 
both the processes, the environmental and economic consequences of these initiatives, and 
to compare similarities and differences across different firms, sectors, sizes, and other 
characteristics. From a public policy perspective, environmental management systems 
offer an unusual opportunity to look at the achievement of environmental and economic 
objectives through the eyes of the businesses whose actions are critical to those outcomes, 
rather than merely through the perspective of government agencies. At the same time, 
environmental management systems should also shed light directly on environmental 
policy questions such as the practical issues involved in improving regulatory compliance, 
environmental performance, and cost effectiveness in monitoring, reporting, and other 
issues. 
The present research will focus on theoretical, policies and strategic concepts of 
sustainable development in business to application in practice. The chosen approach starts 
from the theory of sustainable development in business, followed by a selection of 
instruments, for evaluation of sustainable development at the business level in practice.  
The survey centres on the following key objectives; 
• To focus on strategies and policies to increase the efficiency of resource utilization, 
and to reduce the quantity of waste discharge per unit of economic output through 
the use of Environmental Management Systems;  
• To learn whether the context of environmental management system in Ghana is 
really understood and integrated in the Ghanaian economy;  
• To use an ISO 14001 analysis questionnaire to evaluate the extent of environmental 
commitment in the Ghanaian economy;  
• To check whether there is a need (future) to modify the existing management 
system, i.e. to know the GAP1 between ISO 14001 and the current environmental 
management plan/system in the Ghanaian economy.   
The results of the survey have been analysed, avenues of improvement were identified and  
the answers to the above questions have been determined. The findings from the survey 
                                                 
1 GAP Analysis enables a company to compare its actual performance against its potential performance, and 
then determine the areas in which it must improve.  
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reveals the management practices of the various companies, industries and the entire 
Ghanaian economy as far as environmental management is concerned. 
When deciding to use an international management system or methodology in 
regions that are now developing, numerous problems arise. This may not only involve cost 
and time, various problems also arise in the information gathering process. Gathering 
information on the literature as far as environmental management and EMP’s 
(Environmental Management Plans) in Ghana is concerned, however was no serious 
problem due to the current status and organisation of the Environmental Protection Agency 
in Ghana.  
As far as the author is aware, environmental management systems (EMS) and for 
that matter, ISO 14001, is still a new phenomenon in the Ghanaian economy and will take 
some time before environmental issues would be fully integrated with management 
strategies in Ghana. 
The Environmental Protection Agency (EPA) of Ghana was very helpful as far as 
information on industries and access to industries were concerned. EPA of Ghana assisted 
in addresses, location, and status of companies and their EMP status. Lists of companies 
with EMPs submitted, accepted, those under review were printed and given to the author 
for easy access and organisation for the survey. 
Out of 36 companies surveyed 22 responded to the ISO 14001 GAP analysis 
questionnaire i.e. 61.1%. The companies that responded include all sizes in terms of 
number of staff, location, and annual turn over. The  respondents include  almost all the 
industrial sectors of the economy.  
The results from the survey shows firstly that 35% of the companies surveyed viz. 
Mining Company 1and 2, Construction Company 1 and 2, Food and Food Products 
Company 1 and 2 and Petroleum and Petroleum Refined Products 1 seemed to be highly in 
conformance with the ISO 14001 environmental management standard and hence had an 
outstanding performance as far as corporate environmental management is concerned. 
 Secondly, 30% of the companies surveyed viz. Chemical Company 1, Brewery 
Company 2, Textile and Textile Products Company 1, Basic Metal and Fabricated Metal 
Products 1&2 and Pharmaceutical Company 1 seemed to have an above average 
performance as far as environmental managements systems and for that matter ISO 14001  
are concerned. 
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 Thirdly, it can be said that about 20% of the companies surveyed viz. Brewery 
Company 1, Construction Company 3, Chemical Company 2 and Rubber and Plastics 
Products Company 2 seemed to be on an average level in conformance with the ISO 14001 
environmental management standard and, for that matter, an average  performance as far as 
corporate environmental management system is concerned. 
 Finally, about 15% of the companies surveyed viz. Machinery and Equipment 
Company 1, Rubber and Plastics Company 1, and Pulp, Paper and Paper Products 
Company 1 seemed to be the less committed to the ISO 14001 environmental management 
system standard.  
The various industrial sectors of the Ghanaian economy also show interesting 
results. From the survey it can be concluded that 25% of the industries surveyed viz. the 
Mining, Refined Petroleum and Petroleum Products, Food and Food Products industries 
seemed to have an outstanding performance with the ISO 14001 environmental 
management system standard and in general their corporate environmental management 
systems appears to be very effective. 
 Secondly, 50% of the industries surveyed viz. Construction, Textile and Textile 
Products, Breweries, Chemical and Chemical Products, Basic Metal and Fabricated Metal 
Products, and the Pharmaceutical sectors seemed to be above average in conformance with 
the ISO 14001 environmental management system standard. 
 Thirdly, 8.3 %, that is the Machinery and Equipment Sector, seemed to be on a less 
than average level in conformance with ISO 14001 and concerning environmental 
management system. 
 Finally, 16.7% of the industries surveyed viz. the Rubber, Plastics and Plastic 
Products, and the Pulp, Paper and Paper Products seemed to have a big gap between their 
current management systems and that of the international standard and, hence, have only 
little commitment as regards the environmental impacts of their corporate activities. 
One of the objectives of this research was to learn about the GAP between ISO 
14001 and the current Environmental Management Plan/Systems in Ghana.  Once an 
environmental management system has been established in the country, there was the need 
to evaluate the current status of environmental activities in order to assist in effective 
future decisions.  
A mean grand score level of 2.3 on the 5 point scale (see section 5.3) shows an 
above average commitment as far as corporate environmental management systems are 
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concerned in the economy. It can also be said that the gap between the existing 
management systems designed by EPA (EMP) seems to be averagely in line with the 
international environmental management system standard. The GAP seems to be around 
1.7, that is almost 40%, showing that the Ghanaian EPA’s, EMP is about 60% in 
conformance with the ISO 14001 standard.  
Companies with established environmental management departments have 
excellent or above average performance as far as environmental management is concerned. 
This is because they mostly have an environmental officer or manager in place who 
specifically attends to environmental issues. 
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Section One 
 
1. Introduction 
  
 Traditionally, the objective of industries was based on the idea that investments and 
innovations were to drive economic growth and to satisfy the demand of the consumer. 
However, in doing so, due to the processes applied, products manufactured or resources 
consumed, industrial activities have become a major contributor to environmental 
destruction (Richard, Welford., 1995). 
 In the business world of today, however, changes in consumer demands, 
technology, competition and regulations are forcing most companies to focus on pro-active 
environmental strategies in order to stay in business.  Sometimes firms even go beyond 
meeting national and international regulatory compliance in order to gain competitive 
advantage, improve profitability and survival, since environmental challenges are much 
more than just a question of legal compliance. 
 Business and industrial activities often cause serious environmental threats. To 
name the major ones: global warming, toxic substances, ozone destruction, acid rain, 
marine pollution, health threats, reduced biodiversity, loss of species and habitats (Richard, 
Welford., 1995). 
 Sustainable business strategy means taking the goal of sustainability previously, by 
living and working in such a way that human society will be possible for generations to 
come and translating this goal of sustainability into the changes required of an individual 
organization. Changes which maintain the organizations capacity for producing human 
benefits, including the profitability needed for survival, while optimising the 
environmental balance of its operations (Resources on the Internet for Environmental 
Management Systems., 2001).  
 A key debate between the general public, regulators, industries and business 
concerning how business should be regulated centres on internalising the costs of 
environmental impacts, thereby forcing integration of environmental protection strategies 
into organizations decision making. 
 Traditionally, business, industries and societies saw nature as a provider of ‘free 
goods’, such as water, air, and waste disposal areas. As limits on the physical 
environment’s ability to provide these services have become clearer, a renegotiation is 
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taking place. Access to environmental goods are being controlled and restricted in response 
to increasing scarcity. Embarking on a “sustainable” strategy means doing more than 
creating a shopping list of feasible and affordable environmental improvements. It requires 
looking systematically at the environmental impacts of all operations and calculation of the 
‘remediation costs’, i.e. the costs of putting back the environment as you found it or the 
equivalent (Resources on the Internet for Environmental Management Systems.,  2001). 
 Practical tools and techniques, such as bench marking towards environmental 
excellence, measuring environmental outcomes, designing new products, improving 
employee involvement and morale, developing effective auditing, communication with the 
stakeholders, and effective environmental management systems are continuously 
implemented into economic activities achieve  bottom-line objective. 
 As companies have become more aware of and accountable for the environmental 
consequences of their actions, they have adopted increasingly sophisticated and 
anticipatory approaches to environmental issues. Initially, defensive against and then 
primarily reactive to specific requirements of environmental laws, more sophisticated 
business have begun to recognize the value of taking a systematic2  and, in some cases, 
even a strategic approach3 to environmental issues4. To support the transition to systematic, 
strategic management of their environmental responsibilities, many companies have begun 
to adopt environmental management systems (EMS) to help them manage more 
intentionally. Over the two decades, many business firms have adopted formal 
environmental management systems (EMS) as procedures for systematically identifying 
environmental aspects and impacts of their operations, setting explicit goals for 
compliance, performance, improvement, and managing for them throughout these 
operations. This procedure has been standardized and promoted by the International 
Organization for Standardization (ISO), at the suggestion of the Business Council for 
Sustainable Development, as a strategy for achieving sustainable use of the environment 
                                                 
2 In his 1990 book on systems thinking, Peter Senge explains the importance of thinking 
systematically, instead of focusing on snapshots or isolated parts of a system. 
 
3 In his 1980 book on competitive strategy, Michael Porter describes strategy as “a broad formula for how a 
business is going to compete, what its goals should be, and what policies will be needed to carry out those 
goals….a combination of the ends (goals) for which a firm is striving and the means (policies) by which it is 
seeking to get there. Michael E. Porter, Competitive Strategy (Free Press: 1980), p.xvi 
  
4 Andew J. Hoffman, “Institutional Evolution and Change: Environmentalism and the U.S. Chemical 
Industry,” The Academy of Management Journal, Volume 42 (August 1999), pp.351-371. 
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by businesses themselves, “governance without governments” whether or not they are 
subject to effective government regulation and enforcement (Richard N. L. Andrews, 
Nicole Darnall, Deborah Rigling Gallagher.,1999)  
  An EMS is a continual cycle of planning, implementing, reviewing and improving 
the processes and actions that an organization undertakes to meet its business and 
environmental goals (USEPA., 2003). An EMS is thus defined as any formal approach to 
improving the environmental performance of an organisation through the integration of 
environmental concerns into an overall management system (Hamner, B.,2001). 
Hence, this present research focuses on strategies and policies to guide business and 
industry, including transnational corporations in Ghana to achieve their environmental 
objectives by studying the theoretical, policies and strategic concepts of sustainable 
development in business to application in practice. The chosen approach starts from the 
theory of sustainable development in business, followed by a selection of instruments, and 
finally a discussion of an environmental management systems empirical overview in some 
companies. The key objectives were; 
• Focus on strategies and policies to increase the efficiency of resource utilization, 
and to reduce the quantity of waste discharge per unit of economic output through 
the use of Environmental Management Systems. In this perspective the research 
focused on how to build a strong corporate culture of environmentalism (corporate 
responsibility), corporate environmental mission, vision, goals, and finally how to 
integrate an environmental management systems and business strategy. 
• To learn whether the context of the EMS/EMP is really understood and integrated 
in the Ghanaian economy. The focus was to know whether companies’ 
environmental management systems policies are based on strengthening 
compliance assurance systems, or on a more ambitious goal of pursuing a "green" 
company image. 
• To use an ISO 14001 analysis questionnaire to evaluate the extent of environmental 
commitment in the Ghanaian economy from the mining and other manufacturing 
sectors and also to know whether there are problems of compatibility between the 
Ghanaian environmental management system and the ISO 14001 environmental 
management system. 
• To check whether there is a need (future) to modify the existing EPA’s EMP to 
propose an Environmental Management Systems primarily for use by implementers 
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and also to help improve companies which already have an existing EMS in place, 
but not well structured.  
• To know the ‘GAP’, between ISO 14001 and the current environmental 
management plan/system in the Ghanaian economy.  Once the environmental 
management system development program objectives and scope have been 
established in the country, it is always important to evaluate the current status of 
environmental activities in the country. These evaluations, commonly referred to as 
initial reviews or gap analyses, identify current systems in place for managing 
environmental issues, including existing policies and procedures, roles and 
responsibilities, communication systems, training programs and others. 
To achieve the above purposes the research have been divided into eight main sections: 
Section one after this introduction is basically focused  on the background 
information on the research and the methodology used for this research work. This gives a 
brief information on the procedures used to attain the results in this research work. 
Section two review highlights on how business or for that matter economic 
activities have affected the environment and how organisations are putting measures in 
place to control these environmental problems. It further goes on to explain the basics of 
Environmental Management Systems which is the basic tool used as the foundation of this 
research. This section further gives a comprehensive overview on ISO 14001 EMS by 
explaining the basic foundations and principles of this internationally accepted standard 
and finally concludes with the background of global certification/registration, outcomes 
and implications resulting from adopting ISO 14001. 
In section three a review of the background of the main survey of this research 
work, research significance, and a brief explanation of the GAP analysis are captured. 
Section four presents the structural data of all the organisations surveyed, problems 
encounted during the survey and finally a comprehensive analysis of various organisations 
as far as their Environmental Management is concerned. In this section the strengths and 
weaknesses in every organisations is discussed as far as their environmental management 
systems are concerned. The analysis in this section are basically aimed in assisting 
industries to identify which areas of their current environmental management system need 
to be enhanced to improve environmental performance. 
In section five, individual companies and the various industrial sectors in the 
Ghanaian economy has been ranked, using the results and analysis in the fourth section. 
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The ranking of these companies and the industrial sectors are based on the extent of 
environmental commitment, hence the higher the rank the more the company or the sector 
in question is committed to the environment. Finally this section uses the results from the 
ranking of the industrial sectors to evaluate the extent of environmental commitment in the 
entire economy.  
Sections six, seven and eight are conclusions, appendices and references 
respectively.  
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1.1  Background 
 
Ensuring better quality of life for everyone, now and for future generations to come 
lies at the heart of environmental sustainable strategy. Although the idea is simple, the task 
is substantial. It means meeting three objectives at the same time; 
• social progress which recognizes social needs of everyone;  
• effective protection of the environment; 
• maximizing shareholder value. 
Business and industry, including transnational corporations, play a crucial role in 
the social and economic development of a country. However, growth can no longer be a 
sole objective, which stands alone and pays no attention to its environmental consequences 
now and into the future (UN Department of Economic and Social Affairs., 2004). 
Hence, there is a need for a change in the attitudes towards both consumption and 
production. Moreover, there is a need to look closely at the ethics of business and to 
discover new forms of industrialization and culture which, whilst existing in a broad free 
market framework with due regulation, promote development, less environmental 
liabilities, and more equity into the future.  
These are the challenges for industry posed by the concept of sustainable 
environment. The continuing ability of the environment to supply raw materials and 
assimilate waste whilst maintaining biodiversity and the quality of life is being 
increasingly undermined. 
 Through more efficient production processes, cleaner production technologies and 
procedures throughout the product life cycle, minimizing or avoiding of wastes, the 
policies and operations of business and industry can play a major role in reducing impacts 
on resource use and the environment. Business and industry should recognize 
environmental management as among the highest corporate priorities and as a key 
determinant to sustainable development. Some enlightened leaders of enterprises are 
already implementing "responsible care" and product stewardship policies and 
programmes, fostering openness and dialogue with employees and the public and carrying 
out environmental audits and assessments of compliance (UN Department of Economic 
and Social Affairs., 2004) 
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Industries are the key to development in any region, however, good care needs to be 
taken in achieving developmental goals, since environmental degradation is caused by 
these industrial activities. Nations should also recognize that growth can no longer be a 
sole objective which stands alone without paying compensation to its environmental 
consequences now and in the future.  
In February 2003, the author decided to pursue a research for a PhD degree focusing on 
an investigation into as to how the Ghanaian economy is committed to corporate 
environmental management focused on an investigation to have some ideas on the level of 
environmental commitment in the Ghanaian economy, and to recommend strategies and 
policies to guide business and industry in Ghana.  No doubt to assist companies to carry 
out their business activities to contribute to sustainable development is very important. 
Hence the research is aimed to guide business and industry, including transnational 
corporations, in Ghana to increase the efficiency of resource utilization, including  reuse 
and recycling of residues, and to reduce the quantity of waste discharge per unit of 
economic output. In this perspective, the research dealt with the question of how to build a: 
• strong corporate culture of environmentalism (corporate responsibility),  
• employees education on sustainable development, and, 
• an effective environmental management. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
8
1.2  Methodology 
 
 The research project is divided into three phases. 
 
Phase one 
 Phase one reviews the principles of the ISO 14001 Environmental Management 
System. This phase focuses on how to build a strong corporate culture of environmentalism 
(corporate responsibility), employees education on sustainable development, and how 
effective environmental management standards/system can be integrated with business. 
This phase focuses on current literature on environmental management systems, the basic 
principles of ISO 14001, how business and industries have affected the natural 
environment and how managers respond to the impacts resulting from their economic 
activities.  
 
Phase two 
 During the second phase, the research focuses on how the theories presented in the 
first phase can be used for the collection of data for analysis in the third phase of the work. 
During this phase, a modified ISO 14001 GAP analysis questionnaire is used for the data 
collected.  
 The gap analysis allows a comprehensive assessment of the entire environmental 
management practices and procedures in the country and compares it with the requirements 
of the Standard. This is a standard questionnaire for environmental evaluation that has been 
modified for this research work. The scoring systems for this questionnaire have been 
modified to a five point scale to give enough room for new areas of integration like Ghana. 
 Company executives and or environmental officers/managers completed the 
questionnaire during one or two visit(s) to the company in the presence of the author to 
clear out the difficulties if any exist in the questions. In some cases, the questionnaire was 
posted and respondents also posted back after completion. Respondents were guaranteed 
that information provided for his research would not be used against their company in the 
future and that information would be kept confidential, and specific results would only be 
reported in aggregate.  
 Environmental policies/regulations (legislations and acts on environmental 
management), the institutional framework on the environment, and the various 
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implementations tools towards effective environmental management in Ghana were also 
carefully studied and analysed.  
 
Phase three  
 The third phase of the research work focuses on the presentation and evaluation of 
results from phase two. During this phase, a detailed study of the results of the 
questionnaire and information from the EPA on policies/regulations/legislations on 
environmental management, institutional framework on the environment, and the 
effectiveness of the various implementations tools was done. 
 The score from the ISO 14001 GAP analysis questionnaire identifies which areas of 
the EMS might be enhanced to improve environmental performance and comply with the 
Standard. In Ghana these areas were analysed using statistical and arithmetic methods to 
classify the strengths and weakness at individual company levels, industry levels, and 
finally the entire country level.  
Using the above same results and analysis, a value has been assigned to the entire 
economy to show the extent of environmental commitment in Ghana.  
The research thus follows a theory/desk study-baseline/Data and analysis/evaluation. See 
Figure 1. 
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Figure 1: Research Design 
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Section Two 
 
2. Business and the Environment 
 
 The growth of population, commerce, agricultural and industrial development, in 
the last century lead to many new environmental problems. The industrial revolution has 
been accompanied by anthropogenic impacts that have grown to exceed in magnitude the 
natural processes that control the heterogeneous collection of ecosystems that constitute 
the global life support system  (D.V. Chapman, M. D. Gwynne & J.M. Pacyna., 1997). 
 In the USA, for instance, industries were in 1994 using nearly 3 000 million tonnes 
of raw material each year (excluding stone, sand and gravel) and the extraction industry 
alone creates about 7 000 million tonnes of solid wastes in addition to 8 000 million tonnes 
from metal and mineral processing5. The impacts caused by these industries are capable of 
causing regional and global changes on a time scale that is extremely short in comparism 
with the geological and biological evolution. A key risk factor for most ecosystems is their 
inability to assimilate all the waste insults6. Carbon is one of the single largest waste 
product of modern society and since the industrial revolution, over 200 000 million tonnes 
of carbon have been released into the atmosphere  (Chapman, D.V., Gwynne, M. D., & 
Pacyna, J.M.., 1997). Oxides from carbon are greenhouse gases with a strong influence on 
the global heat balance and our climate.  
 Toxification of the environment is typical of non-sustainable development. The 
high environmental risks posed by current industrial practices in the developed countries 
are obvious and as the global economy grows to meet the needs and rising aspirations of 
the developing countries, the environmental toxic burden can only become more severe. 
 Water pollution is also considered as another serious environmental problem facing 
developing countries because of its direct effect on human welfare and economic growth. 
About a quarter of the world population lacks safe drinking water and exposure to water-
borne pathogens results in up to 35 000 deaths per day8 and over 1 000 million people 
becoming sick each year (Mostafa, K. Tolba., (UNEP)., 1992a). 
                                                 
5 World Resources institute 1995 
6 Accumulation 
8 Mostafa. K. Tolba, United Nations Environment Programme, the world environment 1972-1992 
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Life on Earth depends on many ecosystems services that include microbiological 
recycling of nutrients, replenishment of atmospheric oxygen, maintenance of atmospheric 
ozone, water balance and gene pool for worlds stock of plants, and animals. 
 The ability of ecosystems to provide such essential services is being jeopardized as 
the environment is modified to suit human needs, and the syndrome now ranges from loss 
of function to loss of diversity. 
Since the early 1990 international attention has been focused on environmental 
impacts. This was basically because there were numbers of environmental impacts of more 
critical character than experienced. Firstly, the depletion of the stratospheric ozone,  
secondly, is the much greater extent at which scientific documentation occurred in most 
industrialised economies resulting from environmental researches and, finally, the 
commitment of the United Nations after presentation of the Brundtland report (WCED., 
1987).  
The Brundtland report and its treatment in regional and global follow-up 
conferences (e.g. the Rio Conference, 1992) have placed the environmental impacts on the 
political agenda. The attention on environmental issues is, however, by no means new. 
Something similar to what the international attention on environment took place in the 
1960s and 1970s. The publication of the book “Silent Spring” (Carson, Rachel. L., 1962). 
by the American ecologist Rachel Carson (Carson, Rachel. L., 1962) was a releasing force. 
Environmental impacts resulting from production processes and products are issues of 
important concern to environmentalists and policy makers. Environmental issues may, 
firstly, arise during the manufacturing of products, which are point source impacts and are 
of much significance to be considered in tackling environmental issues. The second issues 
are the environmental impacts of products during their time of usage and after they have 
become waste. 
Finding a better way of integrating the external cost to society resulting from 
production activities to the traditional internal costing system and efficient use of natural 
resources are essential guide to the latest practices and trends driving environmental 
management in business today.  
To ensure shareholder value, sustainability principles require that companies 
implement a strategy and internal control framework planned to provide reasonable 
assurance regarding sustainability of operations, reliability company's economic, social and 
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environmental performance, and compliance with applicable sustainability standards and 
expectations in the company’s location and globally as a whole. 
Business and industry, including multinationals corporations, should recognize 
environmental management and an effective use of natural resources as among the highest 
corporate priorities and as a key determinant to sustainable development. Effective policies 
in place will prevent environmental problems avoiding such pressures like pollution, 
wasteful use of resources and regulatory problems. The objective of an environmental 
management strategy is to ensure that development does not compromise environmental 
sustainability, health and safety and that natural and cultural resources are not endangered. 
 A study of impacts of human and industrial activities on natural systems and the 
vulnerability of humans systems to natural processes must necessarily consider the three 
inter-twined components; 
Ecological component, which deals with the factors that affect the quality and quantity of 
natural resources and services, the  renewal rates of its constituents, its robustness or 
vulnerability and its waste assimilation capacity. 
Economic component, This addresses technological development, production and 
consumption of goods and services, capital and labour demand, and investment policies; 
Societal component, which deals with demographic characteristics, socio-political 
organizations and associated cultural and legal values. 
The next sub-chapter will be focusing on the corporate responsibilities towards the 
environment. This will highlight industries whilst pursuing their economic and industrial 
activities, put policies in place to avoid environmental problems. Companies need careful, 
systematic and effective environmental management strategies and policies to be able to 
achieve these environmental improvement and their sustainable objectives. Hence, 
companies must focus on a clear environmental mission, vision, goals/targets and careful 
planning to achieve their environmental improvement and its sustainable objective.  
 This chapter will finally highlight an internationally accepted environmental 
management system, i.e. ISO 14001. It goes on further to explain the driving forces and 
possible drawback towards companies’ attraction or certification of this internationally 
accepted standard. 
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2.1 Corporate Responsibility towards the Environment 
Traditional business management was focused more on corporate profits, growth, 
and market share with less attention on the effects on the environment. Business activities 
and strategies were basically on economic performance, neglecting the importance of 
ecological performance (Welford, Richard., 1995). In the new global competitive business 
environment, poor management of corporate reputation, employee practices, product 
stewardship and environmental management can give rise to social and environmental 
risks that damage shareholder value, hence, ecological considerations are vital to the 
successful running of any business, an industry, an organization or a country as a whole 
finds itself.  
 As a business issue, environmental sustainability represents going beyond 
environmental regulatory compliance towards integrating environmental issues into 
strategic decision making and corporate management, performance and communications. 
This integration of environmental issues into strategic decision making needs to be 
achieved in a way that meets core business needs and wider stakeholder expectations. 
 Environmental issues have become an important element in the management of 
both private and public organizations. Companies are currently facing increasing demands 
from various stakeholders on the issues of environmental performance of their products 
and processes. Environmental regulation requirements are no more the issue but also the 
additional demands from stakeholders and society at large. Consumers are currently asking 
for green products, public authorities place growing demand on companies' environmental 
performance, employees and neighbourhood residents are concerned about the health and 
safety aspects of production, and non-governmental organizations are running campaigns 
for the environment and sustainability. This has led to business and industries recognizing 
the need to improve their environmental performance. However, no radical shift in 
business practices can be seen as capable of bringing about a lasting reversal of trends 
towards environmental destruction. While it is difficult for industries to disprove the 
general need for environmental issues, their response has been adopting strategies aimed at 
fine tuning environmental performance within the traditional constraints imposed by a 
traditional capitalist9 society. To date, there has been a lot of publications aimed at telling 
business how they can achieve the goal of environmental improvement, but rather less 
                                                 
9 Only national competition so focuses on only regulatory requirements 
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posing industry with a real challenge to change the very way in which it operates which 
will lead to real progress (Welford, Richard., 1995). 
 Environmental issues are now having a ‘bigger spectrum’ affecting business 
management and operations, cultures and the fundamental manner in which business 
decisions are being made. Almost all large companies have now taken active steps to 
introduce environmental strategies and environmental management systems. Business is 
seen to have moved from a position of grudging compliance with environmental 
regulations to a more pro-active stance. 
 Environmental pressures on manufacturing firms are increasing due to tightening 
legislation and increasing pressure from customers and nongovernmental organizations 
(Kumar Rajaram and Charles J. Corbrett., 2001). Skea (1995) describes possible responses 
firms can adopt to tightening legislation, ranging from installing end-of pipe technology 
(such as building a water treatment facility, or installing gas scrubber systems), to pollution 
prevention (e.g., by installing clean technology or by process improvements through 
redesign and operational procedures). 
 Three types of environmental strategies are employed by business: defensive, 
preventive, and offensive. Firms that react to environmental problems, and that place less 
focus on pollution prevention, employ a defensive strategy. Firms that focus primarily on 
process-oriented environment protection activities, especially in the production phase, are 
considered to be employing preventive strategies. (The company’s environmental manager 
takes on the majority of environmental responsibilities, and an EMS plays a very important 
role in pollution prevention during production.) Businesses that incorporate environmental 
considerations into all phases of products and services (e.g., design and development, 
production, transportation, use, and post-consumer phases) and that allocate environmental 
responsibilities to all staff, are considered to be employing more offensive strategies 
[(Molenkamp, G., 1995), E. Alexopoulos, J. Bialowitz, K. Chtcherbakov, E. Kelley, T. 
Petroula, E. Tsuji, A. Zermati., 2002)]. 
 Corporate executives must be committed to protecting the environment and at the 
same time focusing on their bottom line objectives. Corporate executives must lead the 
way, take a stand, and turn environmental concerns into competitive advantages. 
Environmental efforts must be one of the main issues to be addressed throughout the 
corporation and must be effective and efficient. Companies should institute policies that 
affirm their dedication to environmental excellence. This commitment will lead to 
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environmental initiatives that enhance bottom-line performance (Martin S, Geisel., 1994).
 Business has an essential role to play in promoting the move towards sustainable 
development and face serious environmental challenges such as;  
• Meeting regulatory requirements or exceeding;  
• Cleaning up pollution that already exists and properly disposing of the hazardous 
material; 
• Disclosing to investors, both potential and current, the amounts and nature of the 
preventative measures taken by management;  
• Operating in a way that environmental damage does not occur;  
• Promoting a company-wide "environmental attitude; 
• Efficient use of natural resources. 
 These are the challenges for industry posed by the concept of sustainable 
development10. The continuing ability of the environment to supply raw materials and 
assimilate waste whiles maintaining biodiversity and quality of life is being increasingly 
undermined. If the current responsibility path is to be focused on growth and development, 
then it will be very important to focus or achieve it in a way that will not cause harm to the 
environment.  
 As an ultimate objective, the concept of sustainability is immensely valuable. 
However, strategies are needed to translate conceptual theories into practical reality, and 
require a more radical assessment of environmental strategy. The challenge that faces the 
economic system is how it can continue to fulfil its vital role within modern society whilst 
ensuring sustainability (Richard, Welford., 1995).  
 In this regard, it can be envisaged that despite the fact that corporate economic 
activities results in goods and services for both direct consumption or indirectly assisting in 
the production of other goods and services, they still really cause environmental damages. 
This means corporate’s  should be responsible for these environmental damages and find 
ways to reduce it to accepted level if not able to avoid it totally. Hence, the research 
highlights on some specific sets of environmental management principles and some 
underlying policies and strategies towards sound environment helping corporate to achieve 
its sustainable objective. 
                                                 
10 “Development that meets the needs of the present without compromising the ability of future generations 
to meet their own needs”. 
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 This in turn requires industries to look at their ethics, objectives, forms of 
organization, corporate culture and communication. On the issue of ethics, companies are 
required to put in environmental management systems, as one of the key policies on their 
strategic planning to help them achieve their sustainable objective, and cost cutting, and 
greater market share. However, careful analysis needs to be done when trying to put 
sustainability policies (EMS) into corporate strategic policies. 
Environmental policies and their associated legislation impose costs and generate 
new opportunities for industry and change the competitive climate that faces industry. To 
be successful in the environmental arena, top management must take a sophisticated and 
informed approach towards environmental management issues. Forward looking 
companies usually go beyond environmental compliance and find a new dimension 
towards environmental issues by integrating environmental considerations into all 
functional areas of the company's operations, from marketing and manufacturing to 
research and development.  
Companies need careful, systematic and effective environmental management 
strategies and policies to be able to achieve these environmental improvement and their 
sustainable objectives. Hence, companies must focus on a clear environmental mission, 
vision, goals/targets and careful planning to achieve their environmental improvement and 
its sustainable objective.  
 
2.2 Environmental Management Systems  
 An environmental management system is one of the tools which firms can use to 
voluntarily implement environmental policy. An EMS consists of "a number of interrelated 
elements that function together to help a firm manage, measure, and improve the 
environmental aspects of its operations" (Richard, Welford ed., 1996). These elements 
include formulating environmental policies, setting objectives and targets, implementing 
programs to achieve those objectives and targets, monitoring and measuring the 
effectiveness of the programs, correcting problems, if any, and reviewing the programs and 
their overall performance for improvement thereof (Alan, Netherwood., 1996). 
 An EMS is a management structure in which organizations can assess their 
environmental impacts. It creates a system to assess, catalogue, and quantify facility 
environmental impacts, not simply activity by activity, but throughout an entire facility, 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
18
firm, or other organization. The goal of an EMS adoption is to help organizations ensure 
that their operations articulate and achieve specified environmental goals, normally 
including at least compliance with environmental laws, management of other major 
environmental risks and liabilities, and potentially positive environmental improvements as 
well. An EMS supplies the framework by creating a systematic structure to adopt a written 
environmental policy; to identify all environmental aspects and impacts of their operations; 
to set priorities, goals and targets for continuous improvement in their environmental 
performance; to assign clear responsibilities for implementation, training, monitoring, and 
corrective actions; and to evaluate and refine implementation over time so as to achieve 
continuous improvement both in implementation of environmental goals and targets and in 
the EMS itself (Deborah Rigling Gallagher, Nicole Darnall, and Richard Andrews., 1999).  
Whatever the type of EMS, it should be able to accomplish core goals of pollution 
prevention and environmental compliance.  An EMS is only one of several ways to achieve 
these goals.  Many organizations have successfully reduced waste and pollution without an 
EMS.  To begin understanding EMS it is helpful to compare it to other approaches that 
also improve environmental performance (Resources on the Internet for Environmental 
Management Systems., 2001). 
 An Environmental Management System (EMS) is defined by ISO as ‘the part of the 
overall management system that includes organizational structure, planning activities, 
responsibilities, practices, procedures, processes and resources for developing, 
implementing, achieving, reviewing and maintaining the environmental policy’ (cleaner 
production.com). 
 An EMS would typically follow a Plan-Do-Check-Act Cycle, or PDCA (see figure 
2). The figure shows the process of first developing an environmental policy, planning the 
EMS, and then implementing it. The process also includes checking the system and acting 
on it. The process is continuous because an EMS is a process of continual improvement in 
which an organization is constantly reviewing and revising the system (Environmental 
Management Systems Division of pollution prevention and environmental assistance. 
North Carolina department of environment and natural resources). Corporations with an 
EMS report a number of benefits and this will be named and explained in subsequent 
chapters. 
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Figure 2: A simple Environmental Management System Model 
 
 
 
Source: http://www.ead.anl.gov/project/dsp_fsdetail.cfm?id=85. Argonne National Laboratory. 
Environmental Management Systems: Developing Holistic Approaches to Environmental 
Management  
 
2.2.1 Foundations of Environmental Management Systems     
     There are numerous Environmental Management System standards but in this 
research work, focus is on the ISO 14001. Many companies are now familiar with the 9000 
series of international standards dealing with quality management. As a continuation of 
this management system standardization process, the ISO 14000 series of international 
standards has been developed for environmental management. In September 1996, the 
International Organization for Standardization (ISO) finalized the ISO 1400111 standard for 
environmental management systems. Similar to the Quality Management System (QMS) 
implemented for ISO 9001, the ISO14001 requires implementation of an Environmental 
Management System (EMS) in accordance with defined internationally recognized 
standards (as set forth in the ISO14001 specification). The ISO 14001 standard specifies 
requirements for establishing an environmental policy, determining environmental aspects 
and impacts of products/activities/services, planning environmental objectives and 
measurable targets, implementation and operation of programs to meet objectives and 
targets, checking and corrective action, and management review.  
                                                 
11 The latest version of the ISO14001 standard and Guidance document (ISO 14001; 2004) have  been 
released and companies have up to 18 months transition period (till 15th May 2006) to change to the new 
version.  
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The key to a successful ISO14001 EMS is having documented procedures that are 
implemented and maintained in such a way that successful achievement of environmental 
goals commensurate with the nature and scale of activities is facilitated. In addition, the 
EMS must include appropriate monitoring and review to ensure effective functioning of 
the EMS and to identify and implement corrective measures in a timely manner (ISO 
Information centre: Implementation tools). 
 
2.2.2 ISO 14000 Series  
 
 The ISO 14001 EMS, however, has emerged as the most widely accepted 
international standard for environmental management and has the potential to harmonize 
EMSs worldwide. The ISO 14001 a systematic structure to identify, mitigate, and prevent 
environmental harm. This system can be certified by an independent third party to ensure 
that their structure conforms to the standard. Finally, the ISO 14001 standard requires that 
certified organisations commit to ongoing continuous improvement of their EMS and thus 
have the potential to reduce their environmental impacts significantly over time (Deborah 
Rigling Gallagher, Nicole Darnall, and Richard Andrews., 1999).  
Developed by ISO Technical Committee 207, which has as its scope of work 
“standardization in the field of environmental management tools and systems”, ISO 14000 
is a series of international, voluntary environmental management standards, guides and 
technical reports. The ISO 14000 environmental management system standards also 
include a series of guidance documents. Unlike the 14001 standard, which is auditable, 
these guidance documents provide the firm with some guidance on how to implement an 
environmental management system.  
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Table 1: ISO 14001 Standards and specification list12 
 
Standard Title/Description 
14001 The basic requirements for developing and implementing an EMS that can be 
"certified" or registered by an external third party are listed here. It is applied 
to organizations of all sizes, types and locations. ISO 14001 is the 
"specification" document to which organizations will be audited. 
 
Guidance Documents: Table 2. ISO 14001 Guidance Documents 
Standard Title/Description 
14004 Environmental Management Systems/ Guidelines on Principles, Systems and 
Supporting Techniques. Provides assistance to organizations initiating, 
implementing, or improving an EMS. This document outlines the elements of 
an EMS and provides practical advice on implementing or enhancing such a 
system. The EMS principles include identification of applicable regulatory 
requirements, commitment to continual improvement and evaluating 
environmental performance on a regular basis. 
14010 Guidelines for Environmental Auditing / General Principles. Provides 
guidance to organizations, auditors and clients on the general principles 
necessary to conduct audits. 
14011 Guidelines for Environmental Auditing / Auditing Procedures. Provides 
guidance to organizations on how to establish and continue to meet their 
environmental policies, objectives, standards and requirements. Audit 
procedures are established for planning and performing an audit of an EMS to 
determine whether or not conformance is being achieved using the EMS audit 
criteria. 
14012 Guidelines for Environmental Auditing / Qualification Criteria for 
Environmental Auditors. Qualification requirements for auditors and lead 
auditors, which is also applicable to both internal and external auditors. 
14013 Management of Environmental Audit Programs 
14014 Initial Reviews. 
14015 Environmental Site Assessments 
14020 Goals and Principles of All Environmental Labelling.. 
14021 Terms and Definitions for Self Declaration of Environmental Claims. 
14022 Symbols 
14023 Testing and Verification Methodologies. 
14024 Environmental Labelling - Practitioner Programs - Guiding Principles, 
Practices and Certification Procedures of Multiple Criteria Programs 
14030 Environmental Performance Evaluation (EPE) Standards - under development 
14031/32 Evaluation of the Environmental Performance of the Management System and 
Its Relationship to the Environment. 
14040/43 Life Cycle Assessment (LCA) General Principles and Practices - Inventory 
Analysis / Impact Assessment / Interpretation. 
14050 Glossary 
14060 Guide for the Inclusion of Environmental Aspects in Product Standards 
                                                 
12 Environment, Health and Safety Online.http://www.ehso.com/iso14detl.php  
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2.2.3 The Principles of ISO 14000 
 
 The ISO 14000 standards have been developed with the following key objectives in 
mind:  
• To result in better environmental management; 
• To encompass environmental management systems and the environmental aspects 
of products; 
• To be applicable in all countries;  
• To promote the broad interests of the public and the users of the standards;  
• To be cost-effective, no prescriptive and flexible so they are able to meet the 
differing needs of organizations of any type or size worldwide; 
• As part of their flexibility, to be suitable for internal and/or external verification;  
• Above all, to be practical, useful and usable (American society for quality 
standards(ASQ).   
The ISO organisation is based in Geneva, Switzerland. It is the world's largest developer of 
standards (Enterprise risk word wide., 2004). 
  It promotes the development and implementation of voluntary ISO 14001 and 
requires an environmental policy to be in existence within the organisation, fully supported 
by top management, and outlining the policy of the organisation, not only to the staff but to 
the public. The policy needs to clarify compliance with environmental legislation that may 
effect the organization and stress a commitment to continuous improvement. Emphasis has 
been placed on policy as this provides the direction for the remainder of the management 
system.  
ISO standards have important economic and social repercussions. ISO standards make 
a positive difference, not just to engineers and manufacturers for whom they solve basic 
problems in production and distribution, but to society as a whole.  
The International Standards which ISO develops are very useful. They are useful to 
industrial and business organizations of all types, to trade officials, to conformity 
assessment professionals, to suppliers and customers of products and services in both 
public and private sectors, and, ultimately, to people in general in their roles as consumers 
and end users (Unlimited learning resources (ULR)., 2002). ISO standards contribute to 
making the development, manufacturing and supply of products and services more 
efficient, safer and cleaner. The standards make trade between countries easier and fairer.  
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The ISO 14001 standard also provides governments with a technical base for health, 
safety and environmental legislation.  
 An effective environmental management system based on ISO 14001 provides 
organisations with a defined structure (see figure. 3) to allow them to be more confidently 
and effectively manage environmental issues by:  
• Providing opportunities to focus on prevention of pollution and continual 
improvement; 
• Allowing organisations to more effectively meet legislative and regulatory 
requirements and therefore viewed more favourably by regulators; 
• Providing an opportunity to systematically plan, control and monitor plant activities 
and processes that may impact on the environment; 
• Identifying areas for cost savings in energy, raw materials usage, waste disposal 
etc, as part of continual improvement;  
• Systematic analysis, planning, control and monitoring of all activities that may 
affect environmental performance (National Standards Authority of Ireland., 2004). 
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Figure 3: ISO 14001 System Model .A schematic representation of the various steps in ISO 
14001 environmental management systems 
 
 
 
Diagram courtesy of ISO 14001 International Standard.  
 
 
2.2.4 Steps for Implementation 
 
1.2.4.1 Commitment and Policy 
The ISO 14001 requires that the organisation/corporation/company has a policy 
statement to drive the environmental management system (EMS). The starting point of an 
EMS is top management commitment and an environmental policy. The policy should be a 
written document with two components: a) the rationale for the company to become 
‘green’, and b) the overall intentions of the organisation regarding environmental issues. 
The policy should contain a commitment to comply with all environmental regulations, to 
prevent pollution and to initiate a process of continuous improvement. 
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Each environmental policy is unique to the an organization, should be 
communicated to all employees and made available to the public. This policy is the starting 
point for setting the organization's EMS objectives and targets (MGMT Alliances Inc., 
1999). 
This commitment must be manifested in a written form of Environmental Policy. 
The policy should be based on areas over which the corporation has control or influence. 
To determine what it can and cannot control, the corporation must first evaluate the 
environmental impacts of it services or products.  
This policy then becomes the framework for environmental planning. Commitment and 
support for the policy must be provided from the highest levels of the organization for the 
policy to be effective (ISO 14001 - Essential Elements., 2004).  
 
2.2.4.2 Planning 
An environmental policy is developed, as the first step, in ISO 14001. 
Implementation requires a plan to carry out the policy. ISO 14001 does not explicitly 
require a written plan but best management practices would indicate that communicating 
the plan to all levels of an organization would be better accomplished with a written plan. 
The organization should identify the environmental aspects of its activities as well as legal 
and other requirements. Using the information gathered on aspects and legal requirements, 
the objectives of the organization need to be determined and specific targets set. These 
targets should be quantifiable and measurable. Actions that will achieve the objectives and 
goals of the environmental program should be determined. Also, roles and responsibilities 
should be established and resources provided for the implementation of the plan (ISO 
14001 - Essential Elements., 2004). 
 
Elements of the EMS plan: The elements of an environmental management system plan 
are: 
• Identification of the environmental aspects13 of the organizations activities, 
products or services. These aspects are the elements of the organisation’s activities, 
products, or services that can interact with the environment to create a change, been 
                                                 
13 An environmental aspect is an element of an organization’s activities, products and/or services that can 
interact with the environment to cause an environmental impact, that is, a positive or negative change to the 
environment. 
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it positive or negative, in the environment that the organization has control or 
influence over. The main objective here is to identify the aspects for all activities, 
products, and services in order to determine those that have or can have significant 
impact on the environment.   Based upon a review of the organisation’s various 
activities and processes, products, and services the organization will identify the 
environmental aspects related to air emissions, water pollution, waste management, 
use of raw materials and natural resources, contamination of land, and impacts on 
neighbours and local community. For example, the potential for leakage of 
hazardous chemicals (aspect) may cause contamination of ground and surface 
waters, and soils (impacts) (Veryl Horsley., (2001). 
• Identify significant environmental impacts associated with those aspects. An 
environmental impact is the change that takes place from the occurrence of any 
given environmental aspect (Raymond Martin., 1998). This element requires a 
procedure that not only identifies the aspects and impacts, but also provides for 
determination of significance, and keeping the information up to date.  ISO 14001 
does not prescribe what aspects should be significant, or even how to determine 
significance. However, ISO has guidelines for the determination of significant 
environmental aspects. 
• Identify and maintain access to legal and other requirements that apply to the 
environmental aspects. This does not require that copies of all applicable 
requirements be kept on site or at every location but that access be maintained. The 
EMS standard requires that organizations identify applicable legal and other 
requirements (Federal Aviation Administration., (2004).  This is a requirement for a 
procedure that clarifies how the organization establishes information regarding its 
legal and other requirements, and makes that information known to key functions.  
This is not the assessment or compliance audit requirement, but rather a more up 
front determination of requirements.  
• Formulate objectives and targets based upon the aspects and impacts identified 
above. When establishing and reviewing objectives and targets, an organisation 
shall consider the legal and other requirement, the organisation’s significant 
environmental aspects, technological and  financial options, operational and 
business requirement and finally the views of interested parties (Raymond Martin., 
(1998). 
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It is better to develop a procedure for this step to be able to verify how these 
considerations were made. Environmental objectives and targets need to be 
developed, documented and communicated throughout the organization. Objectives 
are long term goals, such as "We will reduce solid waste to landfill", and targets are 
short term goals, such as "We will reduce non-hazardous waste by 50% and reduce 
hazardous waste by 80% this year". Targets will generally vary throughout the 
various functions in an organization depending on the activities, products or 
services (MGMT Alliances Inc., 1999). 
• Establish environmental management programs that will achieve those 
objectives and targets. Environmental management programs are the detailed plans 
and programs explaining how the objectives and targets will be accomplished.  
These programs and plans usually note responsible personnel, milestones and dates, 
and measurements of success. The environmental management program develops 
specific, prioritised actions dealing with processes, products, services, projects, and 
facilities that relate to already established environmental significant sspects, 
objectives and targets. The environmental management program should always 
reflect the organization’s environmental policy (Raymond Martin., 1998). 
 
2.2.4.3 Implementation and Operation 
The completed EMS planned now requires action to bring it to life. Resources, 
including human, physical and financial ones, must be applied to the plan. For effective 
implementation, an organization should develop the capabilities and support mechanisms 
necessary to achieve its environmental policy, objectives and targets. Environmental 
responsibilities should be assigned and personnel trained to carry out those responsibilities. 
The organization should establish internal lines of communication for environmental 
management issues. EMS documentation and procedures for operational and document 
control should be developed. The organization should also manage operations and 
activities in line with the environmental policy and objectives, identify potential 
emergency situations, and have procedures in-place to prevent or respond to them (ISO 
14001 - Essential Elements., 2004). 
Implementation and operation of an EMS can present major challenges even to the 
largest organizations. The following elements are required for proper implementation and 
operation: 
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• Structure and Responsibility: Define, document and clearly communicate roles, 
responsibilities and authorities. One of these roles that are required is a specific 
management representative who is responsible for reporting on performance to 
upper management. In addition, every employee has a role and must be committed 
to the success of the EMS. 
• Training Awareness and Competence: Identify training needs and assure that 
personnel whose functions may significantly impact environmental performance 
receive the appropriate training. Management has an essential role in developing 
organizational awareness and motivation by explaining the environmental Policy 
and demonstrating commitment to it. This commitment of individuals and 
resources to the goals outlined in the Environmental Policy, Targets and Objectives 
is the event that brings the EMS to life (Raymond Martin., 1998). 
• Communication: Communication of relevant information on environmental 
aspects and the EMS are required throughout the organization including 
communication between different functions and levels of the organization, and 
externally to interested parties upon request (MGMT Alliances Inc., 1999).  
Communication should be done both internally and externally. Internal 
communication should be between all levels of the organization and also among 
those with responsibilities. External communications should be established to 
receive, document and respond to “relevant communications from external 
interested parties.” 
• ISO14001 documentation should describe “core elements of the management 
system and their interaction”. The information can be in paper or electronic form. 
Tom Tibor, “ISO14001, A Guide to the New Environmental Management 
Standards”, 1996, describes four basic types of EMS documentation as 
environmental policy, organisation’s  operational procedures, work instructions and 
records/technical data (Tibor, Tom and Feldman., 1996). Documentation requires 
that the organization has documented the core elements of the management system 
in either electronic or paper form such that it addresses the elements of the standard 
and provides direction (document control) to related documentation.    
• Operational Control: This element is the one which connects the EMS with the 
organization as a whole.  Here, the critical functions related to significant aspects 
and objectives and targets are identified and procedures and work instructions 
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created to ensure proper execution of activities.  Requirements for communicating 
applicable system requirements to contractors are also addressed. Operational 
control procedures are established and maintained to cover situations where their 
absence could lead to deviations from the organization’s environmental policy, 
objectives and targets (Federal Aviation Administration., 2004). 
• Emergency Planning and Response: Although typically addressed through 
conventional emergency response plans, this element requires that a process exists 
for identifying potential emergencies, in addition to planning and mitigating them.  
Emergency incidents include those that may not be regulated by law, but may still 
cause significant impact as defined by the organization. The organization needs to 
identify its potential for accidents and emergency situations. The organization must 
have procedures for the appropriate response to accidents and emergency situations 
which include the prevention and mitigation associated with the environmental 
impact. Emergency plans and procedures need to be developed, communicated and 
tested to help the organization in ensuring that any unexpected incidents are 
effectively and efficiently responded to by internal and external personnel (MGMT 
Alliances Inc., 1999). Emergency planning and response should be reviewed to 
check all key procedures for emergency preparation, develop procedures for 
managing emergency potentials, train personnel adequately and given them correct 
emergency equipment, and finally process to review the emergency system after a 
drill or incident (Raymond Martin., 1998). 
 
 
 
2.2.4.4 Checking and Corrective Action (Performance Measures) 
 Once the ISO 14001 EMS is operational, it requires monitoring and corrective 
actions to ensure that the EMS obtains the stated objectives and targets. An organization 
should measure, monitor and evaluate its environmental performance to ensure continuous 
improvement. Accordingly, routine environmental and management audits of key activities 
should be carried out, and the performance of each tracked to determine if corrective or 
preventive action is necessary. In addition, an organization should conduct periodic EMS 
audits to ensure that the EMS is operating effectively and is meeting specified goals (ISO 
14001 - Essential Elements., 2004). 
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This is done by: 
• Monitoring and evaluating environmental performance. Procedures are 
required describing how the organization will monitor and measure key parameters 
of operations.  Characteristics of operations and activities which can have a 
significant impact on the environment need to be monitored and measured 
regularly. Records of monitoring and measurement information are required to 
track performance, to prove that operating controls were effective and to 
demonstrate conformance with objectives and targets. Monitoring and 
measurements results need to be compared to the legal and other requirements to 
determine compliance (MGMT Alliances Inc., 1999). 
This includes documenting results, calibrating equipment and recording calibration 
and maintenance activities and periodically evaluating compliance with applicable 
regulations. It is in this element that we find the requirement for what is commonly 
referred to as a compliance audit. 
• Applying preventative and/or corrective actions: This element requires 
procedures for acting on non-conformances identified in the system, including 
corrective and preventive action.  Non-conformances may be identified through 
audits, monitoring and measurement, and communications.  The intent is to correct 
the system flaws.  Typically, Corrective Action Report (CAR) forms are the norm, 
noting the non-conformance, the suggested fix, and closure of the action when 
completed.   
The results of monitoring and measurements, audit findings and other 
systemic reviews should be documented and must lead to corrective and/or 
preventive actions. Procedures should be in place so that the organization can 
ensure that Corrective Action has taken place, and that it has been effective. 
Further, the root cause of the systemic failure should be determined, if possible 
(Raymond Martin., 1998). 
• Maintaining environmental records and technical data to demonstrate conformance 
with the EMS objectives and targets. Records are expected to exist to serve as 
verification of the system operating.  For example, records include audit reports and 
training records.  Unlike controlled documents, records are “once and done” 
documents, resulting from the execution of some process or procedure.  Procedures 
in this element are required for the maintenance of records. 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
31
The main purpose of records is to demonstrate conformance with the 
requirements of the standard. As such, procedures for identifying, maintaining and 
disposing of environmental records should be established. Environmental records 
include training records and results of audit and reviews (ISO Information centre: 
Implementation tools., 2004) 
• Performing an EMS audit to ensure that the system is working as planned. ISO 
14001 requires that the system provides information for internal audits. The 
auditing procedures(s) include methodologies, schedules, and processes to conduct 
the audits.  Interestingly, the EMS audit will, in essence, audit the audit process 
itself. 
Audits of the EMS are required on a periodic basis to provide assurance to the 
organization of EMS implementation, to determine if the EMS is operating as 
planned, to provide information for management review and to determine the 
capability of the EMS in achieving the organizations environmental objectives and 
targets (MGMT Alliances Inc., 1999). 
 
 2.2.4.5 Management Review and Improvement 
 An organization should review and continually improve its EMS, with the objective 
of improving its overall environmental performance. The management review provides the 
opportunity to assess and ensure that the EMS is suitable for the organization and its 
objectives, and that it is operating effectively. The management review can also utilize the 
results of the EMS audit to ensure that the EMS conforms to ISO 14001 (ISO 14001 - 
Essential Elements., 2004). 
The EMS should be periodically reviewed by top management of the organization 
to ensure that the established system is appropriate, sufficient, implemented effectively and 
improved continually (ISO 14000 Environmental Management System., 2004). An EMS is 
not a stagnant system but must continually evolve to meet an organization’s ever-changing 
needs. Central to the ISO 14001 model in Figure 2 is the idea of a continuous feedback 
loop. It starts with the development of policy, moves to planning activities and policy 
implementation, addresses checking and corrective actions, progresses to management 
review, and finally feeds information back into policy development. Although the 
information gathered along the way may result in the modification of organizational goals, 
objectives, and targets, the feedback loop always begins again, ensuring movement 
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towards continuous environmental improvement. When an organization seeks certification 
and is audited for compliance with ISO 14001, these are the features of the EMS that are 
examined. If all are present and functioning, then the organization can be registered as 
being compliant with ISO 14001 (Natalie Soroka and  Michael Gordon., 2003). 
 
2.2.5 Background of Global Certification/Registration of ISO 14001 EMS 
  
 Meanwhile, the acceptance of the ISO 14001 environmental management system is 
global, is an internationally recognised and accepted standard. However, there exist EMAS  
- the Eco-Management and Audit Scheme, which is an environmental management 
systems peculiar in Europe which is also a voluntary initiative designed to improve 
companies’ environmental performance. It was established by European Regulation 
1836/93, although this has been replaced by Council Regulation 761/01. Its aim is to 
recognise and reward those organisations that go beyond minimum legal compliance and 
continuously improve their environmental performance. In addition, it is a requirement of 
the scheme that participating organisations regularly produce a public environmental 
statement that reports on their environmental performance. It is this voluntary publication 
of environmental information, whose accuracy and reliability has been independently 
checked by an environmental verifier, that gives EMAS and those organisations that 
participate enhanced credibility and recognition (Introduction to EMAS., 2004). 
 To obtain ISO 14001 certification or registration, a company undergoes a third-
party auditing procedure from an ISO accredited auditing agency. An on-site registration 
audit is conducted to confirm that the EMS has been effectively implemented. The auditors 
confirm whether the EMS meets the requirements of the elements of the standard, 
particularly whether it is appropriate to the nature, scale and environmental impact(s) of 
the organization. The organization itself should demonstrate the capability to meet 
regulatory compliance and continual improvement. 
It is important that the audit ensures that the organization complies with its own policies, 
procedures and practices. Whereas the pre-registration audit assessed the theoretical 
conformance of the EMS to the ISO 14001 standard, the registration audit assesses the 
effective implementation of the EMS; this involves obtaining objective evidence of the 
EMS effectiveness by interviews with employees throughout the organization, reviews of 
environmental records, documentation, and reports, and testing of specific practices and 
procedures. At the closing of the registration audit, the auditors inform the organization of 
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the status of the EMS, any findings, and whether the organization can be recommended for 
Certification. The registrar prepares and forwards a Registration Audit Report, which 
summarizes the findings of the Registration Audit. The organization will not be 
recommended for Certification if any major findings (i.e., major non-conformances to the 
standard) have been identified. The major non-conformances must be corrected in a timely 
fashion (i.e., 2 months) before the organization can be recommended for Certification to 
ISO 14001, and a certificate issued (Veryl Horsley., 2001). 
Once a site is registered under the standard, the auditors return on an annual basis to 
ensure that the EMS continues to operate efficiently and that all personnel are aware of 
their environmental responsibilities (Lauren E Godshall., 2000). 
Figure 4 shows world wide certification of ISO 14001 from 1995 to 2003. The 
Figure shows a tremendous increase in registrations. The percentage increase in the ISO 
14001 certification/registration from 1995 to 2003 reveal a dramatic increase in the 
registration and certifications. An average increase of 124% from 1995 to 2003 is a sign in 
the positive direction showing how organisations have accepted the standard and are 
committed to it.  
 
Table 3: Percentage ISO registration/certification from 1995 to 2003 
 
 
Year 
 
1995-
1996 
 
1996-
1997 
 
1997-
1998 
 
1998-
1999 
 
1999-
2000 
 
2000-
2001 
 
2001-
2001 
 
2002-
2003 
Average 
increase 
1995-
2003 
Percentage increase of 
registrations/certifications 
480 197 77 78 62 60 11 30 124 
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Figure 4 World wide certification of ISO 14001 from 1995 - 2003 
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Data source:  Modified from the Federal Facility Workshop. Making a case for EMS: New Orleans, 
Louisiana, Feb 26 – 28, 2003   
http://dynseg.dyncorp.com/epa/ems/emsworkshop.nsf/6ebd6dac4241180485256ce70056bda0/$FILE/06%20
Making%20a%20Case.ppt and   ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 
08/09/02  
 
2.2.6 The ISO14001 Statistical Data collected by Reinhard Peglau 
 
Statistical data on ISO 14001 from the years 2002 to 2003 reveal a very comprehensive 
information on both continental and country levels (ISO world ). This data was collected 
by Reinhard Peglau of Federal Environmental Agency Berlin, Germany, from interested 
people around the world and subjected to a schematic process by ISO World during June 
2002 and December 200314. They have been adapted throughout the analysis of the global 
certification throughout this research work. The numbers and the diverse nature of the 
countries show how the standard has been accepted world wide. See Figures 5 and 6 
respectively. From 2002 to 2003 the average percentage increased in the number of 
certification/registrations world wide was 30 percent. See tables 3 and 4 and Figures 5 and 
6. 
 
 
 
 
 
                                                 
14 Total number of registrations/certifications increased to 74,004 as of October 2004 . i.e. about 20.7% 
increase. 
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Table 4:  International Registration/Certifications (Country Level) of ISO 14001 
 
Year 
Country 2002 2003 % Change 
Japan 9467 13819 45,97 
China 1625 5064 211,63 
Spain  2426 4860 100,33 
Germany 3450 4150 20,29 
USA 2040 3474 70,29 
Italy 1295 3121 141,00 
UK 2722 2917 7,16 
France 1126 2344 108,17 
Sweden 2357 2310 -1,99 
Korea 969 1495 54,28 
Taiwan 1024 1337 30,57 
Canada 930 1242 33,55 
Netherlands 1022 1162 13,70 
Switzerland 883 1155 30,80 
Finland 683 1059 55,05 
Brazil 700 1008 44,00 
Australia 1370 835 -39,05 
Thailand 552 736 33,33 
Denmark 984 711 -27,74 
Hungary 340 637 87,35 
Cz. Rep. 252 605 140,08 
India 400 605 51,25 
Austria 223 500 124,22 
Singapore 333 472 41,74 
Poland 294 434 47,62 
Argentina 209 397 89,95 
Mexico 266 369 38,72 
Malaysia 367 367 0,00 
Norway 304 350 15,13 
Belgium 130 302 132,31 
Hong Kong 165 273 65,45 
South Africa 221 264 19,46 
Portugal 88 248 181,82 
Indonesia 199 245 23,12 
Slovenia 152 205 34,87 
Ireland 247 170 -31,17 
Philippines 120 166 38,33 
Turkey 91 135 48,35 
Israel 75 112 49,33 
Egypt 100 106 6,00 
New Zealand 63 100 58,73 
Iran 44 98 122,73 
Romania 4 96 2300,00 
UAE 49 92 87,76 
Colombia 41 90 119,51 
Greece 66 90 36,36 
Chile 17 80 370,59 
Estonia 24 74 208,33 
Slovak Rep. 73 73 0,00 
Lithuania 25 72 188,00 
Vietnam 33 56 69,70 
Croatia 10 52 420,00 
Source:  Adopted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 13/11/03 
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Figure 5: Countries and relative no. of certifications/registrations of ISO 
14001 as of June 2002
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Figure 6: Countries and relative certifications/registrations of ISO 14001 as 
of Dec. 2003
 Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
37
Table 5:Regional ISO 14001 Registrations/Certifications(Continents Level) 2002 - 2003 
 
Year Change 
Country 2002 2003 2002-2003 %Change Region 
Japan 9407 13819 4412 46,90 
China 1625 5064 3439 211,63 
Korea 969 1495 526 54,28 
Taiwan 1024 1337 313 30,57 
India 400 605 205 51,25 
Thailand 552 736 184 33,33 
Singapore 333 473 140 42,04 
Hong Kong 165 273 108 65,45 
Philippines 120 166 46 38,33 
Indonesia 199 245 46 23,12 
Malaysia 367 367 0 0,00 
Israel 221 112 -109 -49,32 
UAE 49 92 43 87,76 
Iran 44 98 54 122,73 
Vietnam 33 56 23 69,70 
Jordan 16 16 0 0,00 
Pakistan 10 26 16 160,00 
Saudi Arab 6 9 3 50,00 
Lebanon 4 5 1 25,00 
Syria 4 8 4 100,00 
Brunei 4 4 0 0,00 
Kuwait 3 3 0 0,00 
Oman 3 6 3 100,00 
Barrain 2 3 1 50,00 
Bangladesh 2 5 3 150,00 
Qatar 2 2 0 0,00 
Sri Lanka 2 13 11 550,00 
Macau 1 2 1 100,00 
Kasachstan 1 1 0 0,00 
Myanmar 1 1 0 0,00 
Palestine 1 1 0 0,00 
Azerbaijan   5 5   
A
si
a 
Australia 1370 835 -535 -39,05 
New Zealand 100 100 0 0,00 
Australia 
S. Africa 221 264 43 19,46 
Egypt 100 106 6 6,00 
Tunisia 8 18 10 125,00 
Morroco 6 11 5 83,33 
Zimbabwe 6 10 4 66,67 
Nigeria 4 10 6 150,00 
Mauritius 4 5 1 25,00 
Namibia 4 4 0 0,00 
Algeria 3 3 0 0,00 
Malawi  3 3  
Bostwana 2 2 0 0,00 
Cameroon 2 2 0 0,00 
Zambia 2 2 0 0,00 
Senegal  2 2  
Kenya 1 1 0 0,00 
Ghana 1 1 0 0,00 
Niger  1 1  
Sudan  1 1  
A
fri
ca
 
Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02 
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Table 5: Cont. 
 
Year Change 
Country 2002 2003 2002-2003 %Change Region 
Hungary 340 637 297 87,35 
Czech Rep 252 605 353 140,08 
Poland 294 434 140 47,62 
Slovenia 152 205 53 34,87 
Slovak Rep 73 73 0 0,00 
Greece 66 90 24 36,36 
Lithuania 25 72 47 188,00 
Estonia 24 74 50 208,33 
Croatia 10 52 42 420,00 
Bulgaria 6 17 11 183,33 
Romania 4 96 92 2300,00 
Cyprus 4 21 17 425,00 
Latvia 4 20 16 400,00 
Belarus 2 2 0 0,00 
Yugoslavia 2 9 7 350,00 
FR Macedonia 1 1 0 0,00 
Ukraine 1 4 3 300,00 
Bosnia  1 1  
Herzegovina  1 1  
E
as
te
rn
 &
 C
en
tra
l E
ur
op
e 
USA 2040 3474 1434 70,29 
Canada 930 1242 312 33,55 
Mexico 266 369 103 38,72 
N. America 
Guatemala 2 2 0 0,00 
Honduras 2 2 0 0,00 
Belize 1 2 1 100,00 
Dominician 1 1 0 0,00 
Jamaica 1 1 0 0,00 
Greenland 2 2 0 0,00 
Costa Rica 30 40 10 33,33 
Trin & Toba 1 7 6 600,00 
Puerto Rico 4 4 0 0,00 
Saint Lucia 2 1 -1 -50,00 
Panama 1 1 0 0,00 
Paraguay 1 4 3 300,00 
Brazil 700 1008 308 44,00 
Argentina 209 397 188 89,95 
Colombia 41 90 49 119,51 
Uruguay 29 32 3 10,34 
Chile 17 80 63 370,59 
Peru 15 31 16 106,67 
Venezuela 9 17 8 88,89 
Bolivia 4 5 1 25,00 
Guyana 2 3 1 50,00 
Barbados 3 3 0 0,00 
Ecuador 2 2 0 0,00 
S
ou
th
 A
m
er
ic
a 
 
Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02  
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Table 5: Cont. 
 
Year Change 
Country 2002 2003 2002-2003 %Change Region 
Spain 2426 4860 2434 100,33 
Italy 1295 3121 1826 141,00 
France 1126 2344 1218 108,17 
Sweden 2357 2310 -47 -1,99 
Germany 3450 4150 700 20,29 
Austria 223 500 277 124,22 
UK 2722 2917 195 7,16 
Belgium 130 302 172 132,31 
Switzerland 883 1155 272 30,80 
Netherlands 1022 1162 140 13,70 
Finland 683 1059 376 55,05 
Norway 304 350 46 15,13 
Ireland 247 170 -77 -31,17 
Denmark 984 711 -273 -27,74 
Portugal 88 248 160 181,82 
Liechtenstein 20 20 0 0,00 
Luxembourg 16 32 16 100,00 
Monaco 3 3 0 0,00 
Andorra 2 2 0 0,00 
Iceland 2 3 1 50,00 
Malta 2 4 2 100,00 
W
es
te
rn
 E
ur
op
e 
 
Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02  
 
 
 
Table 6:  Summary of Table 5 by Regions 
Region No. of Certifications Percentage Certifications 
Asia 25048 41 
Australia 935 2 
Africa 446 1 
Central and Eastern Europe 2414 4 
North America 5085 8 
South America 1735 3 
Western Europe 25423 41 
 
 
Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02  
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Figure 7: Change in international certifications/registrations from 
2002-2003
 
Source: Adapted from ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 08/09/02 
 
Figure 8: Percentage ISO 14001 Registrations internationally
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Figure 9: Percentage ISO 14001 Registrations in newly emerging and developing 
countries
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Figure 10: Percentage ISO 14001 registrations in Africa
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2.2.7 International Certifications/Registrations of ISO 14001 
 
 The certification/registration of ISO 14001 as an EMS standard varies significantly 
across the globe. Out of the approximately 61,287  ISO 14001 registrations or certification 
worldwide (December 2003), 82%  are located in Asia and Western Europe, 8% in North 
America, 4% in Central and Eastern Europe, 3% in South America, 2% in Australia and 
the remaining 1% in Africa.(see Fig. 8 and Table. 6) 
 As can be seen from Table 6, certification of ISO 14001 has been relatively slow 
outside of Asia and Western Europe.  
 From Figures 8, 9 and 10, it can be seen that the number of 
registrations/certification is directly proportional to the level of development except for 
Asia which may be somehow dependent on the size of the region. Secondly, the higher 
number in the certification/registration can be explained by the high level of foreign direct 
investments in the region in recent years due low labour cost and the bigger market size in 
this region.  
 For Japanese firms (13,819 equivalent to 22.5% number of registrations), the 
driving forces for certification are the perceived additional competitive advantages 
associated with environmentally responsible business, and the increased access to new 
markets. The most prominent supporter of ISO 14001 in Japan is the electronics industry, 
followed by the machinery manufacturing industry (Brad Edwards, Jill Gravender, Annette 
Killmer, Genia Schenke, and Mel Willis., 1999).  
 South America, Eastern and Central Europe, Africa and the Middle East together 
account for less than 10% of ISO 14001 certified companies worldwide. Within these 
regions, certified companies are predominantly located in Brazil, Argentina, Mexico, and 
South Africa.  
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2.3 Outcomes and Implications Resulting from Adopting ISO 14001  
2.3.1 The Positive Drivers towards ISO 14001 Registration/Certification 
 
 Obtaining ISO 14001 certification organisations can improve public relations and 
corporate image and document control (Litskas, M., 1999).  respond more effectively to 
increased customer pressure (Clark, D., 1999), (Graff, S., 1997), (Litskas, M., 1999). 
compete more easily abroad (Graff, S., 1997), (Litskas, M., 1999).and enhance the quality 
of their supply chains (Graff, S., 1997). 
Many firms pursue ISO 14001 certification in response to peer pressure (Clark, D., 1999) 
in order to improve risk management and lower their liabilities (Graff, S., 1997) harmonize 
standards with ISO 9000 (Litskas, M., 1999), reduce inspection frequency and improve 
bottom line performance by enhancing internal efficiencies (Clark, D., 1999), Graff, S, 
1997), Litskas, M., 1999), Tibor, T., and Ira, F., 1996), Gyula Vastag., 2003).  
 Some basic positive drivers are explained further in this Chapter. 
 
Global Competition 
 In recent years, researchers have given increasing attention to the benefits that 
organisations receive from proactively managing their relationship with the natural 
environment. Among other things, firms may improve their operational efficiencies, gain 
competitive advantage (S Schmidheiny., 1992),( Hart, S.L., 1995) and reduce the cost of 
complying with environmental regulations (Darmal Nicole., 2003). 
 One of the great challenges of this current millennium is the competition in a global 
market place and have recognized the need to safely and economically manage 
environmental challenges faced in manufacturing and industrial services since the impact 
of company’s products and services extend beyond their factory gates and beyond the 
customers concerns to include surrounding communities. 
 Without a common international standard, firms would be forced to deal with 
dozens of separate and potentially incompatible EMS in every country in which they 
conduct business and could potentially increase the transaction cost for such firms and also 
function as an undesirable trade barrier.  
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
44
Cost Savings 
 
 A properly designed EMS allows efficient identification of opportunities for cost 
saving. In other words, it can trigger procedural and/or technological changes that reduce 
the total cost of a product or improve its value. Such improvements allow companies to use 
a range of inputs more productively from raw materials, to energy, to labour thus offsetting 
the costs of reducing environmental impact. Indeed, ISO 14001 EMS can often trigger an 
outbreak of "common sense" thinking, where sometimes very obvious and easy solutions 
to environmental problems are discovered (Sally L. Goodman, Det. N. Veritas., 1998). 
Successful environmental management system will evaluate all environmental 
opportunities for cost savings. The most common benefits are derived from a review of 
resource/energy utilization and its efficiency, forcing full consideration of alternative 
energy sources and their cost effectiveness. The other primary element will be 
minimization of waste. Producing goods and services inefficiently costs more and reduces 
profitability (The Swedish Agency for Innovation Systems., 2001). Excessive waste during 
manufacturing indicates possible inefficiencies in production and poor use of raw 
materials. Implementing an EMS can reduce pollution, improve manufacturing processes 
and minimize the use of toxic materials. new products, services or markets (Crosbie L., and 
Knight, K., 1995).  
 The range of financial savings and payback periods for investments generated in 
SMEs adopting EMSs is as diverse are frequently mentioned (Elliot, D., Patton, D. and 
Lenaghan., 1996), (Court, P., 1996), NALAD., 1997), (ETBPP., 1998). 
 
Customer Requirements 
 
 Many companies have addressed the management system for customer 
requirements related to quality and ISO 9000. The range and diversity of customer needs 
and expectations is constantly growing with many customers increasing preference for use 
of suppliers and sub-contractors who can demonstrate that they are good environmental 
citizens (Quality Network., 1996). No customer would want to risk a tarnished reputation 
(or non-compliance with legislation) from the poor environmental performance of their 
suppliers and sub-contractors. The safest option for the customer is to use suppliers and 
subcontractors who can demonstrate their positive environmental performance. Companies 
with environmentally driven strategic planning are clearly in a leadership position (Martin 
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S, Geisel., 1994). As global competition increases, the importance of being an 
environmental leader takes on an added dimension.  
 
Corporate Image 
 
 Social pressures have gained increasing attention since the 1980s due to greater 
public knowledge of organisation’s environmental activities. In the past environmental 
reputation received little attention, because of the asymmetric information regarding the 
harmful effects of industrial activity. However, awareness has increased as media have 
covered stories of catastrophic environmental disasters such as the Three mile nuclear 
accident, the Union Carbide toxic gas leak in Bhopal (Rajan, S.R., 2001) and the Exxon oil 
spill. Environmental accidents and pollutions have heightened public awareness and 
personalized the importance of a company’s environmental performance. They have also 
increased social scrutiny by given rise to demands for redress to improve future 
performance (Greening, D.W., and Greay, B., 1994), (Carrol, A.B., 1993), (Mitroff, I., and 
Shrivastava, P., 1997), (Blacconiere, W. G., and Patten, D.M., (1994). 
 The ability to demonstrate a responsible environmental attitude can dramatically 
improve the image of the corporation fostering better relations with the company’s stake 
holders. Even more importantly, adverse publicity about the organizations environmental 
performance is always highly damaging (Quality Network., 1996).  
 
Legislation 
 
 There are various reasons why firms consider it necessary to use an EMS. Larsson 
et al., (1996) note that the use of EMS is a reaction to society’s awareness of the 
importance of environmental protection and conservation, which is supported by 
government efforts to control industrial pollution Larsson et al., 1996). Indeed, Rivera-
Camino., 2001) concludes that the most influential pressure group in motivating European 
firms to develop EMS are national regulators. 83.5% of 3051 respondents were motivated 
to implement an EMS due to national regulations concerning environment protection 
(Rivera-Camino, J., 2001), (Alexopoulos, E., Bialowitz, J., Chtcherbakov, K., Kelley, E., 
Petroula, T., Tsuji, E., and Zermati, A., 2002). 
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Investment 
 
 Investors are increasingly moving to green portfolios, and it is interesting that the 
financial performance of these portfolios has been good in comparison to the more 
traditional investment. In seeking additional investment for the organization it is sensible 
to ensure the widest scope and this is only aided by a demonstrably sound environmental 
performance (Quality Network, (1996). 
 An understanding of the product life cycle yields more information about product 
related inputs and outputs, allowing for more accurate planning and a more complete 
financial assessment of investment options (Department of Environment and Heritage., 
2001). EMS can improve a company’s environmental performance and reduce exposure to 
liabilities for problems such as pollution and contamination, thereby increasing its financial 
strength and ability to attract investment. 
 As the ultimate owners of a corporation, shareholders stand to profit by a 
company’s good environmental deeds. Because ISO certified organisations have in place a 
system that, over time, has the potential to reduce their environmental impacts (as well as 
their related health and safety liabilities) and bolster the organisation’s public image, these 
organisations may experience enhanced financial performance at rates that exceed those of 
non-certified facilities. 
There are additional potential financial impacts to organisations that adopt ISO certified 
EMS. The ISO standard requires a procedure for identifying and complying with 
regulations. So, an organisation that adopts an ISO 14001 EMS will comply with all 
environmental regulations and reduce its emissions well below the regulatory standards 
thresholds, thus lessening its environmental reporting burdens and the costs associated with 
them (Department of Environment and Heritage., 2001).   
 
Insurance 
 
 Insurance companies are aware of the risk to their policies from poor environmental 
performance of the insured. Companies with a sound and effective environmental 
management system are able to demonstrate that they pose less risk to the insurance 
company and creates a negotiating tool for lower premiums. Some insurance companies 
require an environmental audit of the company prior to agreeing cover (Quality Network., 
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1996). Several insurance firms15 and financial institutions are considering ISO 14001 
registration in the context of reduced insurance premiums and access to capital. Already, 
few European banks are providing lower-cost loans to those organizations with a 
recognized, registered EMS in place (Quality Digest International., 1998). If compliance is 
ensured, then facilities that adopt a certified EMS have minimal threat of punishment by 
regulators (Gallagher, D. R., Darnall, N., and Andrews, R., 1999). 
 
Marketing Opportunities 
 
 Companies seeking growth obviously want their product and services to be 
attractive to a widest possible market. Poor environmental performance will encourage 
many potential customers to decide not to buy from polluting companies. Good 
environmental performance will ensure continuation of the widest possible market. 
Increasingly stringent environmental regulations in markets such as Europe, are resulting 
in products that have low environmental impacts throughout their entire life cycle (Quality 
Network., 1996). EMS offers companies wishing to compete in the global market the 
means to meet these new standards for environmental quality as pollution and 
contamination, thereby increasing its financial strength and ability to attract investment 
(Department of Environment and Heritage., 2001). 
 There are emphasizes also on the importance of market pressures on organizations’ 
environmental change (Arora, S., and Cason, T., 1996), (Hoffman, A., 2000), (Bowen, F. 
E., 2000), (Khanna, M., and Damon, L.A., 1999), (Konar, S. and Cohen, M., 1997). 
Market pressures refer to the interplay of potential buyers and sellers involved in the 
production, sale or purchase of a particular commodity or service. Markets include 
consumers, customers and competitors who are influencing companies to proactively 
manage their environmental management strategies (Hoffman, A., 2000). As information 
on pollution has become more readily available about companies’ environmental activities, 
customers and firms have increasingly considered the environment when making their 
purchasing decisions (Arora, S., and Gangopadhyay. S., 1995), (Marshall, M.E., and 
Mayer, D.W., 1991). Some firms, for example, seek only to do business with suppliers that 
have certified their EMSs, as doing so helps to ensure that their final product is more 
                                                 
15 Since 1999, Coface (Credit insurer) underwriting includes the environmental evaluation of Projects within 
a framework developed by the OECD. Since last December, Coface have published public guidelines on this 
topic.   
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environmentally conscious (Bowen, F.E., Cousins, P.D., Lamming, R.C., and Faruk, A.C., 
2001),(Darnall, N., Gallagher, D.R. and Andrews, R.N.L., 2001), (Darnall, N., Gallagher, 
D.R., Andrews, R.N.L. and Amaral, D., 2000). By adopting ISO 14001, suppliers may 
better satisfy these market demands (Darnall, N., 2001). 
 Some studies16 of consumer attitudes consistently show that consumers are 
concerned about the environment. (Rennemo, D., 2001). For example, “79% of Americans 
consider themselves environmentalists, 83% state they have changed their shopping habits 
to help protect the environment and 67% state they would be willing to pay 5 to 10% more 
for environmentally compatible goods.”17 
 Consumers see it as an important issue for governments and businesses to act upon 
and are prepared to change their own behaviour to protect the environment. Companies 
environmentally friendly designs can promote their environmental performance. EMS 
results in products that have less impact on the environment and are superior in quality and 
marketability. Consumers tend to prefer such products not only because they are ‘green’, 
but because they may be more durable, of higher quality and cheaper to run. A company 
can differentiate its products by using environmental quality as a distinguishing feature. 
Organisations that are ISO 14001 certified may better satisfy these consumer demands for 
environmentally conscious products. Moreover, ISO 14001 certified organisations may be 
better positioned to market their products as environmentally friendly and to bolster their 
environmental reputation. 
 
Operational Benefits 
 
 Taking the initiative on environmental management can improve a company’s 
record with environmental regulators, financiers and insurers. Adopting environmentally 
friendly design, demonstrates a company’s credibility and commitment to reducing 
environmental impacts.  
 EMS increases coordination and communication between different sections of a 
company. It encourages communication within an organization and with suppliers and 
                                                 
16 Daniel Rennemo. 2001; Segmenting the environmental consumer: Approaches, issues and international 
experiences.  International Marketing.  
  
17 (Roberts, 1996: 217)  
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enhances other competencies, such as integrative management. Research shows that 
corporate responsibility and environmental commitment actually strengthen an 
organization’s bottom line, primarily by aiding in recruiting and retaining employees. 
Communication channels, skills, knowledge and attitude are all improved in SMEs 
adopting EMSs (NALAD.,1997),( Hillary, R., 1998), (INEM., 1999). EMS implementation 
opens up new interactions between staff and management and provides intangible benefits 
like enhanced morale, which is seen as very important for both small firms and medium-
sized ones (Hillary, R., 1998), (Smith, A. and Kemp, R., 1998), (Hillary, R., 2000). 
 Adopting EMS can help improve staff morale by improving occupational health 
and safety and giving staff the opportunity to contribute to environment protection 
initiatives (Department of Environment and Heritage., 2001).  
 Continual improvement management systems management systems are predicted 
on internal evaluation, employee involvement, monitoring, knowledge development and 
improvement operational factors. These combined factors assist the organisation to achieve 
greater organisational efficiency (Hart, S.L., 1995),(Roome, N.,1992),(Anne, T . L., and 
Morell, D., 1995) and environmental change (Sharma, S., and Vredenburg, H., 1998), 
(Roome, N., 1992). They also help organisations meet their goals by improving operational 
procedures by identifying the needs for environmental change (Kitazawa, S., and J. Sarkis., 
2000),(Berry, M.A., Rondirelli, D.A., 1998). Organisations that have a basic organisational 
commitment for quality improvement may also more readily their system-based knowledge 
towards environmental management (Hart, S.L., 1995), (Sharma, S., and Vredenburg, H., 
1998), (Kitazawa, S., and J. Sarkis., 2000) and do so at a lower cost (King, A., and Lenox, 
M., 2001), (Darnall N., and Edwards, D.E. Jr., 2003). 
 
2.3.2 Drawbacks of ISO 14001 Certification/Registration 
 
 Any step involving the achievement of good environmental quality, inevitable 
involves some costs. This applies to the implementation of ISO 14001 environmental 
management systems which can in any case inhibit the number of certifications or global 
participation. A major source of irritation for SMEs, surfacing in a number of studies, is 
the cost of certification/validation (Goodchild, E., 1998),(Hillary, R., 1998), (Hillary, R., 
1997a),( KPMG Environmental Consulting., 1997). Organisations are also aggrieved by 
the cost and quality of consultants advising them (KPMG Environmental Consulting., 
1997), (NALAD., 1997). There are two costs, the cost of implementation and the cost of 
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maintenance of the ISO 14001 EMS. The implementation costs include costs incurred from 
activities a company undertakes to comply with the environmental management system 
which involves planning, identifying impacts and develop management plans, training and 
awareness, communication, documentation and document control, environmental 
functional reviews, miscellaneous, and the registration process (EMAS Home page). The 
maintenance costs however comprises of the costs incurred in monitoring the EMS, 
records related to the EMS, auditing and the cost involved in reviewing the EMS to enable 
continual improvement. Human rather than financial resources are the major barriers 
impeding EMS implementation, [(Poole, M., Coombs, J. and Van Gool, K. 1999), 
Goodchild, E., 1998),(Charlesworth, K., 1998)].  
Apart from the costs involved, the institutional arrangements and polices can in 
some ways affects the number of certifications resulting in less global participation. In the 
global market place companies considers institutions and public policies to be critical 
elements of the business environment. The institutional environment, which creates the 
rules of the game among economic agents, influences an agent's ability to efficiently 
contract with other agents (Williamson, O. E., 1996). This in most cases put constraints on 
industrial organizations, the market in which they operate, and the way firms responds to 
this institutions. In the environmental arena, the institutional environment is an essential 
influencing factor for firms because it creates not only the rules of the game, but also the 
market for environmental products and services (Reinhardt, F. L., and Vietor, R. H. K., 
1996). Uncertainty in the institutional environment, such as the behaviour of 
environmental regulatory agencies, could prevent firms from seeking ISO 14001 
certification. For example, regulatory violations by an ISO applicant firm might be 
revealed or disclosed during its environmental certification process, and if such violations 
are used by regulatory agencies or other third parties against the applicant firm, then such 
legal proceedings would result in additional cost of certification to the applicant firm.18 
Firms considering ISO certification struggle with the potential for discovery of 
regulatory violations that the firm has not yet identified or resolved (Naomi Roht-Arriaza., 
1995).  The process of ISO 14001 certification may inadvertently lead to the discovery of 
non-compliance with applicable environmental regulations. Companies forcing to be in 
compliance with environmental laws and regulations always think of the identification of 
                                                 
18 Naomi Roht-Arriaza, 1995: Shifting the Point of Regulation: The International Organization for 
Standardization and Global Lawmaking on Trade and the Environment  
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violations during the implementation phase, self or third-party audits can lead to real 
liabilities to the firm.  
 Another potential risk of liability comes from the fact that tracking the effectiveness 
of the system, requires organisations to document the details of environmental aspects of 
their operations that are not related to compliance with any regulatory scheme (Rodgers, E. 
K., 1996). Audits conducted under ISO 14001 check these documents and may point out 
weaknesses in the firm's handling of environmental matters, such as records of system 
failures and minor spills. These findings, while they may not be governed by any 
regulations, might still be used as incriminating evidence in future legal proceedings. In 
effect, an organisation adopting an EMS with a written policy specifying targets and 
objectives on environmental matters may also be defining a standard under which it may 
be held accountable (Mostek, S. M., 1998). 
 The credibility and effectiveness of a regulatory framework, and hence the 
regulation’s ability to facilitate private investment, vary with a country's political and 
social institutions. It is suggested here that the institutional environment's commitment to 
industry could take the form of regulatory flexibility for ISO 14001 certified organisations. 
For example, in recognition of ISO 14001 compliance as a positive behaviour, 
environmental regulatory agencies might choose not to use information released during the 
process of certification against an ISO applicant company.  
 The next chapter is basically focused on the survey on Ghana, its significance, 
design, structural data and some of the basic problems encounted during the data 
collection. 
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Section Three 
3. The Survey 
3.1 Context 
3.1.1 Background 
 
 As the primary focus of this research is to find strategies and policies to guide 
business and industry in Ghana to achieve sustainable objectives by studying the concepts 
of sustainable development in business to application in practice. The chosen approach 
starts from the theory of sustainable development in business, followed by a selection of 
instruments, and end with a discussion of an environmental management systems empirical 
overview in some companies.  
 
3.1.2 Significance of the Research 
 
 The widespread introduction of formal environmental management systems into the 
practices of businesses that affect the environment offers a unique opportunity to observe 
both the processes and the environmental and economic consequences of these initiatives, 
and to compare similarities and differences across different firms, sectors, sizes, and other 
characteristics. From a public policy perspective, it offers an unusual opportunity to look at 
the achievement of environmental and economic objectives through the eyes of the 
businesses whose actions are critical to those outcomes, rather than merely through the 
perspective of government agencies themselves.  
Government officials may thus be able to incorporate incentives into future policy 
that better encourage environmental compliance and improved performance while 
minimizing costs both to businesses and to government itself. 
The practical importance of this research is to: 
• Provide information on companies’ environmental management with a framework 
to help them identify the critical components of their production activities from an 
international perspective, and then highlight on their strengths and weak areas in 
the elements in ISO 14001 management systems.  
• Offer a general environmental management exposure to assist firms assess their 
adequacy of planning and management of environmental issues, whether the firm 
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intends to register to the ISO 14001 standard or not. The research identifies the 
nature of a firm’s environmental exposure and assist industries to look ahead and 
plan for changes. This can help industries reduce their environmental exposure, 
which is a broadly held concern. 
• Assist industries and regulators to identify which areas of their current 
environmental management system needs to be enhanced to improve environmental 
performance. The outcome of this study will afford environmental agencies a better 
understanding of the opportunities and constraints to environmental performance 
and compliance improvement within the integrated context of an ISO 14001 
environmental management system. 
 
There are clearly limitations to the results in this research work apart from the 
obvious problems including response bias and difficulties of communication. A 
questionnaire will only report what respondents say they are doing and this would 
obviously in some cases be a departure from what is on the ground. One also has to 
understand that all organisations that completed the questionnaire were just willing to 
volunteer. Therefore, the validity of the results is based on those who were willing to open 
their environmental records and decision processes to the researcher. 
 
3.1.3 The GAP Analysis 
 
To be able to achieve the said objectives, as said already a modified (made very 
comprehensive and on a five point scale) ISO 14001 GAP analysis questionnaire was used 
by each proponent to ensure that data are collected in as comparable a manner as possible.  
A gap analysis shows the “gaps” in existing environmental policies and procedures 
compared to the various elements of the ISO 14001 standard. The gap analysis is a short 
and straightforward process. The focus of an ISO 14001 Gap Analysis is the comparison of 
a company’s environmental management system against the ISO 14001 requirements. 
 This is accomplished through a review and comparison to each requirement of the 
standard and completion of a questionnaire about these requirements. ISO 14001 GAP 
analysis actually review and compare all the elements in the ISO 14001 environmental 
management system, graphical presentation of the requirements and a written report 
outlining all pertinent findings, conclusions, and recommendations. 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
54
The gap analysis allows very a comprehensive assessment of the entire 
environmental management practices and procedures, in the country and compares it with 
the requirements of the Standard. This is a standard questionnaire for environmental 
evaluation that has been modified for this research work. The scoring systems for this 
questionnaire have been modified to a five point scale to give enough room for new areas 
of integration like Ghana. Company executives and or environmental 
officers/managers/quality control officers completed the questionnaire during one or two 
visit(s) to the company in the presence of the author to clear out the difficulties if any exist 
in the questions. In some cases the questionnaire was posted and respondents also posted 
back after completion. Environmental policies/regulations (legislations and acts on 
environmental management), the institutional framework on the environment, and the 
various implementations tools towards effective environmental management in Ghana was 
also carefully studied and analysed.  
The ISO 14001 GAP analysis questionnaire focuses on the goals of the study to 
investigate and evaluate the extent of environmental commitment in the Ghanaian 
economy. It was therefore essential to highlight all the elements of the ISO 14001 
environmental management systems. This assisted in identifying the problematic areas as 
far as environmental management is concern for future development in that direction. For 
reasons of acceptance, care was taken to keep the questionnaire as compact as possible and 
as long as necessary. The 46 questions with about 113 subcategories filled roughly 13 
pages. (See sample of the ISO 14001 GAP analysis questionnaire in Appendix III). 
 In the final stages of the research work, the results from this modified GAP analysis 
questionnaire have been presented (see appendix IV) and analysed. The score from the ISO 
14001 GAP analysis questionnaire identifies which areas of the EMS might be enhanced to 
improve environmental performance and comply with the Standard. These areas are been 
analysed using statistical and arithmetic methods to classify the strengths, weakness at 
individual company level, industry level, and finally the national level. Using the results 
above and analysis, a value has been assigned to show the extent of environmental 
commitment in the Ghanaian economy.  
 Using the ISO 14001 GAP analysis questionnaire gives the Ghanaian companies 
some signal about global trends as far as environmental management is concern and also 
gives them a feel of how it is to go international which will not be far from now. The 
standard being internationally accepted makes it very valuable for an investigation of such 
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nature. These initial signals are basically seen as awareness creation as far as global market 
place competitions are concerned. This gives the organisations and companies the chance 
to look into the “lens” of sustainable development to be able to plan for future trends which 
focus more on proactive and not the active ways of corporate policies on the environment. 
Exposing the companies at this stage to international levels of environmental 
management may give them the chance to develop an understanding of ISO 14001 and the 
potential benefits of corporate environmental management in today’s global economy.  
Mostly, the environmental department of  these companies and organisations in the 
developing nations policies are focused on the active ways of managing the environment 
by spending more working days with environmental compliance record keeping and other 
clerical duties. Increases in regulatory and corporate requirements only add tasks burdens 
to the department and consequently drains the overall profit of the company.  
When companies and organisations environmental managers/officers become close 
to ISO 14001 and know of its benefits through such research programmes the 
environmental department functions into a revenue-generating mindset, which helps the 
company to improve its financial performance. See potential benefits of ISO 14001 EMS at 
2.3.1of this research work. 
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Section Four 
4. Survey Results 
4.1 Coverage and Organisations Surveyed 
4.1.1 Target Groups/Coverage 
 
The GAP analysis questionnaire was modified in a way that not only companies 
with ISO 14001 certification, or companies with an EMP accepted could answer the 
questions, but also companies with EMS under review and under preparation could also 
answer the questionnaire.  
The second feature that made this questionnaire open to all levels of environmental 
management from the industrial perspective was the methodology used in gathering the 
answers. The author was sometimes on the site to clarify things if there was any difficulty 
in understanding any section of the questionnaire. The open nature of the questionnaire and 
the methodology used made it easy to be completed by almost all industrial sectors which 
were really the aim of the study. The methodology gave the research the chance to cover 
most industrial sectors: Mining, Food and Food Products, Textiles and Textile products, 
Pulp, Paper and Paper Products, Refined Petroleum and Petroleum products, 
Pharmaceuticals, Rubber and Plastic Products, Machinery and Equipments, Chemicals and 
Chemical Products, Basic Metal and Fabricated Products, Brewery and Construction. 
 
4.1.2 Structural Data of Organizations Surveyed  
 
 The industries covered in the survey were selected with the help of the EPA’s 
operation department (manufacturing industries) and a database of addresses from the 
Association of Ghana Industries (AGI). For this research, the target group consisted of all 
mining and manufacturing companies registered with EPA the Association of Ghana 
Industries. EPA provided the list of all companies with the status of their Environmental 
Management Programs. This was supported with a list from the Association of Ghana 
Industries which contained other informations like products, postal addresses, location etc. 
 Figure 11 and Table 7 shows the various industrial sectors that were covered by the 
research work.  
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Table 7: Industrial sectors captured by the survey 
No. Sector No. of respondents 
1 Chemicals, Chemical Products and Fibres 2 
2 Breweries 2 
3 Construction 3 
4 Basic Metal and Fabricated Metal Products 2 
5 Machinery and Equipment 1 
6 Pharmaceuticals 1 
7 Rubber and Plastic Products 2 
8 Refined Petroleum Products 1 
9 Pulp, Paper and Paper Products 1 
10 Textiles and Textile Products 1 
11 Food and Food Products 3 
12 Mining 3 
 Total 22 
 
Source: Samuel Famiyeh 
 
 
 
Figure 11 Industrial sectors captured by the survey 
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4.1.3 Survey Problems 
 
When deciding to use an international management system or methodology in 
countries that are now developing, numerous problems arise. These may not only involve 
cost and time. Various problems also arise in the information gathering process. However, 
gathering information as far as environmental management systems or EMP’s in Ghana is 
concerned was no problem due to the current status and organisation of the EPA.19.  
However, getting the questionnaire completed by companies was not an easy task. 
Quite a few problems came up. Some companies have little information or idea as far as 
environmental management systems are concerned, others solely depend on consultants for 
their environmental management issues. This made it difficult to receive valid information 
on environmental management in the absence of the consultant in question. One other 
problem encountered was the occasional rejection by securities, receptionists and 
secretaries from either entering the company’s premises or getting the chance to see the 
officer in charge of the environment to have any discussion on the questionnaire.  
Technical problems encountered were the lack of clarity in some sections of the 
questionnaire. Such problems were within those industries with little or no idea about ISO 
14001 environmental management systems.  
 
4.2 Presentation of Results 
This section presents the results of the ISO 14001 GAP analysis questionnaire and a 
summary of the contents of the questionnaire. The questionnaire highlight all the 17 
elements that must be followed if a facility wishes to be in conformance with the ISO 
14001 environmental management system. The 17 elements of the ISO 14001 GAP 
analysis developed for this research are as follows; 
Environmental Policy - Develop a statement of the organization's commitment to the 
environment. Use this policy as a framework for planning and action. 
Environmental Aspects - Identify environmental attributes of products, activities and 
services.  
                                                 
19 See appendix I a,b,c,d,e and f for the Overview of Ghana, Industrial, Atmospheric and Mining pollution in 
Ghana, Response to environmental problems in Ghana, Principles and Goals of Environmental Management 
in Ghana and The Environmental Protection Agency of Ghana and its Structure respectively. 
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Legal and other Requirements- Identify and ensure access to relevant laws and 
regulations (and other requirements to which the organization adheres). 
Objectives and Targets - Establish environmental goals for the organization, in line with 
your policy, environmental impacts, views of interested parties and other factors. 
Environmental Management Program - Plan actions to achieve objectives and targets. 
Structure and Responsibility - Establish roles and responsibilities and provide resources. 
Training, Awareness and Competence - Ensure that employees are trained and capable 
of carrying out their environmental responsibilities. 
Communication - Establish processes for internal and external communications on 
environmental management issues. 
EMS documentation - Maintain information on EMS aid related documents.  
Document control- Ensure effective management of procedures and other system 
documents. 
Operational control - Identify, plan and manage operations and activities in line with your 
policy, objectives and targets. 
Emergency Preparedness and Response - Identify potential emergencies and develop 
procedures for preventing and responding to them. 
Monitoring and Measurement - Monitor key activities and track performance. 
Non-conformance and Corrective and Preventive Action - Identify and correct 
problems and prevent recurrences. 
Records - Keep adequate records of EMS performance EMS audit 
Environmental management system audit- Periodically verify that the EMS is operating 
as intended. 
Management Review - Periodically review the EMS with an eye to continual 
improvement (IDEM., 2004), (Wisconsin Department of Natural Resources.,WDNR). 
The results from this questionnaire have been converted into a matrix forms (see 
Appendix IV). These matrices are actually a figurative summary of the questionnaire and 
give a snap shot of the level of commitment in each requirement of every individual 
company. For a quick understanding of these matrices it is recommended that the reader 
use both Appendix III and IV simultaneously. This is because these matrices depicts only 
title of the requirement, the question number and the extent scores only. Hence Appendices 
III and IV should be used in conjunction with the analysis the next section in this research 
work for a complete understanding of the comments made. 
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4.3 Analysis of Results 
 
 In this section the focus will be on the data complied in Appendix III for the 
analysis of the individual companies and the various industrial sectors in Ghana. It starts 
with converting appendix IV to a different table format (see table 8) to be able to evaluate 
the overall score of each company’s environmental managements system. This table format 
is later converted into plots to see the overall score for each requirement.  
Finally a graphical representation of all the requirements on each company is 
represented graphically depicting the Grand score (see figure 12).20 
Each requirement in the ISO 14001 GAP analysis questionnaire has been evaluated 
in detail for easy analysis of each company’s strengths and weakness in its environmental 
management system. 
This chapter also provides a general trend to show the direction of each company’s 
strength from high to low (decreasing direction of commitment) to show where attention or 
resources should be focused to for the each company’s environmental management to be 
effective. The following key notes below, gives an insight on the various assumptions and 
preconditions for the entire analysis in this research work.  
 
Key Notes:  
 
• Requirements with no answers were assigned a value of zero. This is because it was 
assumed that companies having no answers to specific questions was a sign of non- 
commitment to those requirements or not in place at all; 
 
• It was assumed that all 17 elements in the ISO 14001 environmental management 
systems are of equal importance and hence they were given same weights in the 
calculation of the over all and grand scores. This is because the ISO 14001 standard 
really requires all the series of the requirements beginning with the establishment of 
an environmental policy, planning, implementation and operation, checking and 
corrective action and management reviews and at each management review the 
entire system, from the environmental policy right down to management review, 
are analysed for its effectiveness, creating a cyclical system of continuous 
improvement; 
                                                 
20 See methodology for calculation of Overall and Grand score in appendix V 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
61
• Calculations of the Overall Scores were weighted average of all requirements under 
that particular element; 
 
• Calculations of the Grand Scores were also the weighted average of the individual 
overall score from each element;  
 
• On a 5 point scale (see appendices III and IV) of 0, 1, 2, 3, and 4 is referred to as; 
not committed, slightly committed, averagely committed, above averagely 
committed and an outstanding commitment to the requirement in question; 
 
• For future research and security reasons, it was also considered appropriate not to 
present full details of respondents in this research. Hence, company names have 
been coded throughout this analysis. Only respondents have access to their 
individual coding in order to know their strengths and weaknesses in their 
environmental management systems. 
 
4.4 Evaluation of Companies21 
 
Appendix III contains the series of main and sub-questions to identify the extent an 
organisation environmental management system is complete in comparison to the 
requirements set in the ISO 14001 standard. In Appendix III, the answers: 
• None: refers to a situation where the organisation does not in any way comply with 
the requirement in question; 
• Little: refers to a situation where the organisation has the requirement partially 
documented but not implemented; 
• Average: refers to a situation where the requirement is partially documented and 
implemented;  
• Above average: refers to a situation where the requirement is fully documented but 
partially implemented;  
• Outstanding: refers to a situation where the requirement appears to be fully 
documented and implemented. 
 
                                                 
21 It is recommended that the reader combines both Appendices III and IV in conjunction with this analysis 
for easy understanding of this section  
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Appendix IV is a conversion of Appendix III to a more quantifiable form of matrices, 
changing the non, little, average, above average and outstanding to, 0, 1, 2, 3, and 4 
respectively. Hence, 
• None = 0 = refers to a situation where the organisation do not in any way comply 
with the requirement in question; 
• Little = 1 = refers to a situation where the organisation has the requirement partially 
documented but not implemented; 
• Average = 2 = refers to a situation where the requirement is partially documented 
and partially implemented; 
 
• Above average = 3 = refers to a situation where the requirement is fully 
documented but only partially implemented;  
• Outstanding = 4 = refers to a situation where the requirement appears to be fully 
documented and implemented. 
 
A perfect Overall/Grand score of “4” (i.e., every question received a score of 4) 
would indicate that the organization has all of the requisite EMS elements and procedures 
called for in the standard, sufficiently implemented to adhere to the standard. A score of 
“0” would seldom, if ever, occur, since even the most rudimentary elements of mere legal 
compliance would normally oblige the use of a minimum of management practices.  
 The next subsection starts with an initial complete evaluation of the environmental 
commitment of the individual organisation that completed the questionnaire, recall this was 
the first objective of this research work. The evaluation in this section will assist industries 
to identify which areas of their current environmental management system need to be 
enhanced to improve environmental performance. The outcome will afford environmental 
agencies a better understanding of the opportunities and constraints to environmental 
performance and compliance improvement within the integrated context of an ISO 14001 
environmental management system. It starts with the quantification of Appendix IV to 
table formats following with the analysis. As noted already, organisations have been coded 
with numbers that start from the Chemical, and Chemical Products to Breweries, 
Construction, Basic Metal and Fabricated Metal Products, Machinery, Pharmaceuticals, 
Rubber, Refinery, Paper, Textiles, Food, and finally Mining. 
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4.4.1 Chemical, Chemical Products 
4.4.1.1 Chemical Company 1 
Table 8: Calculation of Overall EMS Score for Chemical Co. 1 
Chemical ,Chemical Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 3 2.4.5.1 x 2.5.2.1 3 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 3 2.5.2.1.i 3 
2.2.1.i 3 2.3.4.2.ii 4 2.4.5.2.ii 3 2.5.2.2.i 3 
2.2.1.ii 4 2.3.4.2.iii 4 2.4.5.2.iii 3 2.5.2.2.ii 3 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 2 2.5.2.2.iii 3 
2.2.1.iv 3 2.3.4.3 3 2.4.5.3.ii 2 2.5.2.3 3 
2.2.2. 4 Overall Sc. 3.3 2.4.5.4 2 2.5.2.4 3 
2.2.3. 4 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 3 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 2 Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 3 2.4.5.5.iv 3 2.5.3.1 2 
2.2.7. 3 2.4.1.1.ii 3 2.4.5.6 3 2.5.3.2.i 2 
Overall Sc. 3.2 2.4.1.1iii 3 2.4.5.7 3 2.5.3.2.ii 2 
2.3 Planning 2.4.1.1.iv 4 2.4.5.8.i 4 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 4 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 4 2.5.3.3.ii 3 
2.3.1.1 3 2.4.1.2.iii 3 2.4.5.8.iv 4 2.5.3.3.iii 3 
2.3.1.2 2 2.4.2.3.i 3 2.4.5.8.v 4 2.5.3.3.iv 3 
2.3.1.3 3 2.4.1.3.ii 3 Overall Sc. 2.9 2.5.3.3.v 3 
2.3.1.4 3 Overall Sc. 3.1 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 3 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.6 
Overall Sc. 2.8 Requirement Extent 2.4.6.1 4 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 3 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 3 2.4.6.2.ii 3 2.5.4.1 2 
2.3.2.1 x 2.4.2.1.iii 3 2.4.6.3.i 3 2.5.4.2.i 2 
2.3.2.1.i 4 2.4.2.1.iv 2 2.4.6.3.ii 3 2.5.4.2.ii 2 
2.3.2.1.ii 4 2.4.2.2.i 3 2.4.6.3.iii 3 2.5.4.2.iii 2 
2.3.2.1.iii 4 2.4.2.2.ii 3 2.4.6.3.iv 3 2.5.4.3.i 2 
2.3.2.1.iv 4 2.4.2.2.iii 3 Overall Sc. 3.1 2.5.4.3.ii 3 
2.3.2.1.v 4 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 4 2.4.2.3.i 4 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 3 2.4.2.3.ii 3 2.4.7.1.i 3 2.5.4.4.i X 
2.3.2.2 3 2.4.2.4 3 2.4.7.1.ii 3 2.5.4.4.ii X 
2.3.2.3 3 2.4.2.5 4 2.4.7.1.iii 4 2.5.4.4.iii X 
2.3.2.4 3 2.4.2.6 4 2.4.7.2.i 3 2.5.4.4.iv X 
2.3.2.5 3 Overall Sc. 3.1 2.4.7.2.ii 3 2.5.4.4.v X 
Overall Sc. 3.5 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 1.4 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 2 Overall Sc. 3.1 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 3 
2.3.3.2 4 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 4 2.4.3.3 2 Requirement Extent 2.7. 3 
2.3.3.3.ii 4 2.4.3.4 3 2.5.1.1 3 2.8.i 3 
2.3.3.3.iii 3 Overall Sc. 2.2 2.5.1.2.i 3 2.8.ii 3 
2.3.3.3.iv 3 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 3 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 3 
2.3.3.3.vi 3 2.4.4.1 4 2.5.1.3.i 3   
2.3.3.3.vii 4 2.4.4.2.i 4 2.5.1.3.ii 2   
2.3.3.4.i 4 2.4.4.2.ii 4 2.5.1.3.iii 3   
2.3.3.4.ii 4 2.4.4.2.iii 4 2.5.1.4 2   
2.3.3.5 3 Overall Sc. 4 2.5.1.4.i 2   
2.3.3.6 3   2.5.1.4.ii 2   
2.3.3.7 3   2.5.1.4.iii 2   
Overall Sc. 3.5   2.5.1.5 3   
    Overall Sc. 2.6   
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Chemical Company 1; Analysis and Evaluation 
 
Figure 12: The EMS requirements Overall and Grand score for Chemical Co. 1 
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The 17 requirements representing the extent of commitment at various levels in 
Chemical, Chemical Company 1. The company’s EMS, shows an above average 
commitment at all levels. However, there exist some few sub-elements in the ISO 14001 
requirements that need some attention and will be discussed later. 
          An EMS Grand score of “2.9” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of chemical company 1. A comparison of this Grand score with the scores 
on the five point scale, implies chemical company 1 have enough of the ISO 14001 
environmental management system standard requirements almost fully documented but 
partially implemented. An evidence of this can be seen from Figure 12 which depicts that 
all the elements are more than the “threshold” value of 2 but not up to 4 on the scale, apart 
from that of the auditing stage. 
 
Strengths in the Environmental Management System 
Policy 
            With reference to policy, one can say that the company has an effective and 
documented environmental policy which drives the entire environmental managements 
system with the support from top management. The policy sets the overall EMS intentions 
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of the organization and contains a commitment to prevention of pollution and to 
continuous improvement.  
 
Documentation 
 
Looking at the trend in Figure 12 it can be seen that Chemical company 1 places 
more value or assign more resources to some elements in their EMS or in other words have 
adequate skills or knowledge in implementing or performing some of the steps in the EMS 
than others. This can be seen as far as documentation of the environmental management 
system elements are concern, having and overall value of 4. This means, the company had 
adequately documented and implemented its environmental management system to 
describe its core elements and their interaction and also provides direction to related 
documentation.  
 
Legal and other requirements/Objectives and targets  
 
 The second area of the company’s environmental management requirement 
commitment is in the stage of searching for information regarding legal and other 
requirements and also in setting up the companies environmental objectives and targets. 
Here, one can say the company has a very good methodology in identifying and 
maintaining access to legal and other requirements that apply to the company’s 
environmental aspects.  This means, the company has a procedure that clarifies how it 
establishes information regarding its legal and other requirements, and makes that 
information known to key functional areas of the company. 
Secondly, it can also be said that the company has established and maintained 
documented objectives and targets based on the aspects and impacts identified. During the 
establishment and reviewing of the company’s objectives and targets, it considers legal and 
other requirements, significant environmental aspects, technological options, operational 
and business requirements and finally the views of interested parties if any. 
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Environmental Management Programs 
 
Thirdly, it can be said that the company has established environmental management 
programs that help in achieving its objectives and targets and these programs contains  
detailed plans and programs explaining how the objectives and targets will be 
accomplished.  The program also develops specific, prioritised actions dealing with 
processes, products, services, projects, and facilities that relate to already established 
environmental significant aspects, objectives and targets. Finally, the program seems to 
reflect on the company’s environmental policy. 
 
Structure and Responsibility, Training Awareness and Competence, Operational Control 
and Emergency Preparation and Response 
  
            Fourthly, the company have some competence as far as the implementation 
stage is concern. The company seems to have enough resources, including human, physical 
and financial which are really important as far as effective environmental management is 
concern. For effective implementation, an organization always need to develop the 
capabilities and support mechanisms necessary to achieve its environmental policy, 
objectives and targets and also environmental responsibilities should be assigned and 
personnel trained to carry out those responsibilities which seems to be perfect in the case 
of chemical company 1. Finally, chemical company 1 seems to have established internal 
lines of communication for environmental management issues and to manage operations 
and activities in line with the environmental policy and objectives, identify potential 
emergency situations, and have procedures in place to prevent or respond to them.  
 
Weakness in the Environmental Management System  
 
Once the ISO 14001 EMS is operational it requires monitoring and corrective 
actions to ensure that the EMS obtains the stated objectives and targets. Hence, there 
should always be a routine environmental and management audits of key activities, to 
effectively track down the performance of each to determine if corrective or preventive 
action is necessary. In addition, an organization needs some periodic EMS audits to ensure 
that the EMS is operating effectively and meeting the specified goals.  
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However, from table 8 it can be seen that, despite the fact that chemical company 1 
had established documented programs and procedures for conducting periodic 
environmental management systems auditing, these programs were not sufficiently 
comprehensive to cover the scope of each audit, there were no established frequency of 
audits, no standard auditing methodology, no responsibilities of auditors and parties 
involved and finally no methodology for reporting auditing results. 
Other sub-areas that need some attention are; 
• The channels or procedures to communicate environmental commitment to the 
public; 
• Procedures or methodology for properly identifying the environmental training 
needs of contractors; 
• Management of obsolete environmental management documents is another which 
needs some sort of attention since these can easily be used unintentionally. 
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4.4.1.2 Chemical Company 2 
Table 9: Calculation of Overall EMS Score for Chemical Co. 2 
Chemical , Chemical Products Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 1 2.4.5.1 2 2.5.2.1 2 
2.2.1. 2 2.3.4.2.i 1 2.4.5.2.i No 2.5.2.1.i 2 
2.2.1.i 2 2.3.4.2.ii 2 2.4.5.2.ii No ans 2.5.2.2.i 2 
2.2.1.ii 2 2.3.4.2.iii 0 2.4.5.2.iii No ans 2.5.2.2.ii 2 
2.2.1.iii 2 2.3.4.2.iv 0 2.4.5.3.i 2 2.5.2.2.iii 2 
2.2.1.iv 1 2.3.4.3 2 2.4.5.3.ii 2 2.5.2.3 2 
2.2.2. 2 Overall Sc. 1 2.4.5.4 4 2.5.2.4 1 
2.2.3. 2 2.4 Imp and Operation 2.4.5.5.i 4 Overall Sc. 1.8 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 4 2.5.3 Records 
2.2.5. 0 Requirement Extent 2.4.5.5.iii 4 Requirement Extent 
2.2.6. 2 2.4.1.1.i 2 2.4.5.5.iv 2 2.5.3.1 2 
2.2.7. 2 2.4.1.1.ii 2 2.4.5.6 4 2.5.3.2.i 1 
Overall Sc. 1.9 2.4.1.1iii 1 2.4.5.7 4 2.5.3.2.ii 1 
2.3 Planning 2.4.1.1.iv 1 2.4.5.8.i 4 2.5.3.2.iii 1 
2.3.1 Environmental Aspects 2.4.1.2.i 1 2.4.5.8.ii 4 2.5.3.3.i 4 
Requirement Extent 2.4.1.2.ii 2 2.4.5.8.iii 4 2.5.3.3.ii 2 
2.3.1.1 1 2.4.1.2.iii 1 2.4.5.8.iv 4 2.5.3.3.iii 4 
2.3.1.2 2 2.4.2.3.i 2 2.4.5.8.v 4 2.5.3.3.iv 4 
2.3.1.3 2 2.4.1.3.ii 2 Overall Sc. 2.9 2.5.3.3.v 2 
2.3.1.4 0 Overall Sc. 1.5 2.4.6 Operational control 2.5.3.4 2 
2.3.1.5 1 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.3 
Overall Sc. 1.2 Requirement Extent 2.4.6.1 2 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 2 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 2 2.5.4.1 0 
2.3.2.1 x 2.4.2.1.iii No 2.4.6.3.i 0 2.5.4.2.i 2 
2.3.2.1.i 1 2.4.2.1.iv No 2.4.6.3.ii 0 2.5.4.2.ii 2 
2.3.2.1.ii 1 2.4.2.2.i 2 2.4.6.3.iii 0 2.5.4.2.iii 2 
2.3.2.1.iii 2 2.4.2.2.ii 1 2.4.6.3.iv 0 2.5.4.3.i 2 
2.3.2.1.iv 1 2.4.2.2.iii 2 Overall Sc. 0.8 2.5.4.3.ii 2 
2.3.2.1.v 2 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 1 
2.3.2.1.vi 1 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 2 
2.3.2.1.vii X 2.4.2.3.ii 2 2.4.7.1.i 4 2.5.4.4.i 2 
2.3.2.2 1 2.4.2.4 2 2.4.7.1.ii 4 2.5.4.4.ii 2 
2.3.2.3 1 2.4.2.5 2 2.4.7.1.iii 4 2.5.4.4.iii 2 
2.3.2.4 1 2.4.2.6 2 2.4.7.2.i 4 2.5.4.4.iv 2 
2.3.2.5 2 Overall Sc. 1.7 2.4.7.2.ii 3 2.5.4.4.v 1 
Overall Sc. 1.2 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 1.7 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i no Overall Sc. 3.6 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii no 2.5 Check& Corr. Action 2.6.i 2 
2.3.3.2 2 2.4.3.2 No ans 2.5.1 Monit & Measurement 2.6.ii 2 
2.3.3.3.i No  2.4.3.3 No ans Requirement Extent 2.7. 1 
2.3.3.3.ii 2 2.4.3.4 No ans 2.5.1.1 3 2.8.i 0 
2.3.3.3.iii 2 Overall Sc. 0 2.5.1.2.i 2 2.8.ii 0 
2.3.3.3.iv 1 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 2 
2.3.3.3.v 2 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 1.2 
2.3.3.3.vi 1 2.4.4.1 2 2.5.1.3.i 2   
2.3.3.3.vii 1 2.4.4.2.i 2 2.5.1.3.ii 2   
2.3.3.4.i 2 2.4.4.2.ii 2 2.5.1.3.iii 2   
2.3.3.4.ii 2 2.4.4.2.iii 2 2.5.1.4 2   
2.3.3.5 1 Overall Sc. 2 2.5.1.4.i 2   
2.3.3.6 1   2.5.1.4.ii 2   
2.3.3.7 No    2.5.1.4.iii 2   
Overall Sc. 1.3   2.5.1.5 2   
    Overall Sc. 2.1   
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Chemical Company 2; Analysis and Evaluation 
 
Figure 13: EMS requirements Overall and Grand score for Chemical Company 2 
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A snap shot at Figure 13 shows the commitment levels of each requirement in the 
ISO 14001 environmental management system by Chemical company 2. The 17 elements 
representing the extent of commitment at various levels in the company’s EMS, show a 
below average commitment at all levels apart from emergency preparation and response, 
document control, records and monitoring and measurement.  
          An EMS Grand score of “1.6” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of chemical company 2. A comparison of this Grand score with the scores 
on the five point scale, implies chemical company 2 has just few of the ISO 14001 
environmental management system standard requirements just partially documented but 
not implemented in some cases. Evidence of this can be seen from figure 13 which depicts 
that all the elements are less than the “threshold” value of 2 on the scale, apart from that of 
the emergency preparedness and response, document control, records and monitoring and 
measurement.  
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Strengths in the Environmental Management System 
 
Emergency Preparedness and Response 
 
 It can be seen that chemical company 2 have established procedures to identify 
potential accidents and any emergency situations and seems to have developed enough 
emergency plans and procedures, communicated and tested them in order to assist the 
company under any unexpected incidents. These emergency plans and response are 
frequently been reviewed and revised to keep them up-to-date, in particular after the 
occurrence of accidents or emergency situations. All these procedures are periodically 
tested where practicable and consistently followed. 
 
Document Control   
 
 It also seems the company have some documentation that describes the core 
elements of the management system and their interaction. The information also seems to be 
in both electronic and in paper form and provides direction to related documentation.    
This documentation has however procedures for effective control and are periodically 
reviewed and approved for adequacy by authorised personnel. Moreover obsolete 
documents are also promptly removed from all points of issue and use to avoid unintended 
use and are retained for legal or other knowledge preservation. All the established 
procedures for controlling the EMS documentation are implemented, reviewed and 
consistently followed. 
 
Records 
 
 Chemical company 2 seems to maintaining environmental records and technical 
data to demonstrate conformance with the EMS objectives and targets.  
The company have procedures for identification, maintaining and disposition of 
environmental records, including training and results of audit reviews but the procedures 
are not fully implemented, intermittently reviewed to keep update and not consistently 
followed. These records are also legible, identifiable and traceable to the activity, product 
or service to which it relate and are all protected against damage, deterioration or loss. 
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Monitoring and Measurement 
 
 Finally, the score of figure 13 in combination with appendix  III and IV implies that 
chemical company 2 has effective procedures describing how the organization monitor and 
measure key parameters of it’s operations.  All characteristics of operations and activities 
which can have a significant impact on the environment are been monitored and measured 
regularly and their records of information kept for tracking performance.  
 
Weakness in the Environmental Management System 
 
            It can be seen from figure 13 that, apart from the strengths in the environmental 
management system, the rest of the requirements fall below the averagely commitment 
line, i.e. 2 on the scale. This shows that chemical company 2 needs to provide resources on 
policy, environmental aspects determination, legal and other requirements, objectives and 
targets, environmental management programs, structure and responsibility, training, 
awareness and competence, communication, operational control, non-conformance and 
corrective action, auditing, and management review. 
Chemical company 2 trailing with about 12 requirements in the system review the need to 
go back to the “drawing board” to review the entire standard. 
The company needs more time on the policy, planning, implementation and operation, 
checking and corrective action and finally the review stage. 
Chemical company 2 need to formulate a plan to fulfil its environmental policy, and 
identify the environmental aspects of its activities as well as legal and other requirements. 
Using the information gathered on aspects and legal requirements, the objectives of the 
company need to be determined and specific targets set. These targets should be 
quantifiable and therefore measurable. Actions that will achieve the objectives and goals of 
the environmental program should be determined. Also, roles and responsibilities should 
be established and resources provided for the implementation of the plan.  
Environmental responsibilities should be assigned and personnel trained to carry 
out those responsibilities. The company should establish internal lines of communication 
for environmental management issues. The company needs procedure for environmental 
communications relating to its aspects on all levels and functions of the company. The 
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company has to finally review and continually improve its EMS, with the objective of 
improving its overall environmental performance.  
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4.4.2 Brewery Companies 
4.4.2.1  Brewery Company 1 
Table 10: Calculation of Overall EMS Score for Brewery Co. 1 
Brewery Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 3 2.4.5.1 0 2.5.2.1 1 
2.2.1. 2 2.3.4.2.i 3 2.4.5.2.i 0 2.5.2.1.i 2 
2.2.1.i 2 2.3.4.2.ii 2 2.4.5.2.ii 0 2.5.2.2.i 2 
2.2.1.ii 2 2.3.4.2.iii 3 2.4.5.2.iii 0 2.5.2.2.ii 2 
2.2.1.iii 2 2.3.4.2.iv 1 2.4.5.3.i 0 2.5.2.2.iii 2 
2.2.1.iv 3 2.3.4.3 2 2.4.5.3.ii 0 2.5.2.3 1 
2.2.2. 3 Overall Sc. 2.3 2.4.5.4 0 2.5.2.4 1 
2.2.3. 2 2.4 Imp and Operation 2.4.5.5.i 0 Overall Sc. 1.6 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii 0 2.5.3 Records 
2.2.5. 2 Requirement Extent 2.4.5.5.iii 0 Requirement Extent 
2.2.6. 2 2.4.1.1.i 2 2.4.5.5.iv 0 2.5.3.1 1 
2.2.7. 2 2.4.1.1.ii 2 2.4.5.6 0 2.5.3.2.i 1 
Overall Sc. 2.2 2.4.1.1iii 3 2.4.5.7 0 2.5.3.2.ii 1 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 0 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 2 2.4.5.8.ii 0 2.5.3.3.i 2 
Requirement Extent 2.4.1.2.ii 2 2.4.5.8.iii 0 2.5.3.3.ii 2 
2.3.1.1 2 2.4.1.2.iii 1 2.4.5.8.iv 0 2.5.3.3.iii 2 
2.3.1.2 2 2.4.2.3.i 2 2.4.5.8.v 0 2.5.3.3.iv 2 
2.3.1.3 3 2.4.1.3.ii 2 Overall Sc. 0 2.5.3.3.v 2 
2.3.1.4 3 Overall Sc. 2.0 2.4.6 Operational control 2.5.3.4 1 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 1.6 
Overall Sc. 2.4 Requirement Extent 2.4.6.1 1 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 0 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 1 2.5.4.1 1 
2.3.2.1 x 2.4.2.1.iii 2 2.4.6.3.i 1 2.5.4.2.i 4 
2.3.2.1.i 4 2.4.2.1.iv 2 2.4.6.3.ii 1 2.5.4.2.ii 4 
2.3.2.1.ii 3 2.4.2.2.i 2 2.4.6.3.iii 1 2.5.4.2.iii 4 
2.3.2.1.iii 2 2.4.2.2.ii 3 2.4.6.3.iv 1 2.5.4.3.i 4 
2.3.2.1.iv 4 2.4.2.2.iii 2 Overall Sc. 0.8 2.5.4.3.ii 4 
2.3.2.1.v 3 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 4 
2.3.2.1.vi 3 2.4.2.3.i 2 Requirement Extent 2.5.4.3.iv 4 
2.3.2.1.vii 2 2.4.2.3.ii 2 2.4.7.1.i 2 2.5.4.4.i 4 
2.3.2.2 3 2.4.2.4 2 2.4.7.1.ii 1 2.5.4.4.ii 4 
2.3.2.3 3 2.4.2.5 2 2.4.7.1.iii 1 2.5.4.4.iii 4 
2.3.2.4 3 2.4.2.6 2 2.4.7.2.i 1 2.5.4.4.iv 4 
2.3.2.5 3 Overall Sc. 2.1 2.4.7.2.ii 1 2.5.4.4.v 4 
Overall Sc. 3.0 2.4.3 Communication 2.4.7.2.iii 1 Overall Sc. 3.8 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 1 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 1.1 Requirement Extent 
2.3.3.1 3 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2 4 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 4 
2.3.3.3.i 3 2.4.3.3 2 Requirement Extent 2.7. 4 
2.3.3.3.ii 3 2.4.3.4 2 2.5.1.1 2 2.8.i 4 
2.3.3.3.iii 3 Overall Sc. 2.2 2.5.1.2.i 1 2.8.ii 4 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 4 
2.3.3.3.v 2 Requirement Extent 2.5.1.2.iii 1 Overall Sc. 4 
2.3.3.3.vi 2 2.4.4.1 0 2.5.1.3.i 2   
2.3.3.3.vii 2 2.4.4.2.i 0 2.5.1.3.ii 2   
2.3.3.4.i 2 2.4.4.2.ii 0 2.5.1.3.iii 2   
2.3.3.4.ii 2 2.4.4.2.iii 0 2.5.1.4 1   
2.3.3.5 2 Overall Sc. 0 2.5.1.4.i 1   
2.3.3.6 2   2.5.1.4.ii 1   
2.3.3.7 2   2.5.1.4.iii 2   
Overall Sc. 2.4   2.5.1.5 1   
    Overall Sc. 1.5   
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Brewery Company 1; Analysis and Evaluation 
 
Figure 14: EMS Overall and Grand score for Brewery Company 1 
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 Figure 14 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Brewery Company 1. The 17 elements, representing 
the extent of commitment at various levels in the company’s EMS, show just an average 
commitment at all levels apart from the methods of identifying and having access to legal 
and other requirements, auditing and management review.  
          An EMS Grand score of “1.9” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of Brewery Company 1. A comparison of this Grand score with the scores 
on the five point scale, implies brewery company 1 has almost all of the ISO 14001 
environmental management system standard requirements partially documented and 
partially implemented at all levels apart from documentation and document control. 
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Strengths in the Environmental Management System 
 
 The company can be seen as very effective at the policy, planning, checking and 
corrective action and the management review stages. 
 
General Requirements and Policy 
 
            Policy can be seen as effective and documented requirement in brewery company 1 
environmental management system. The policy sets the overall EMS intentions of the 
organization and contains a commitment to prevention of pollution, compliance and 
continuous improvement.  
 
Environmental Aspects Determination 
 
 Identification of the environmental aspects of the organizations activities, products 
and services also looks effective. The procedure seems to averagely identify the aspects for 
all activities, products, and services in order to determine those that have or can have 
significant impact on the environment.   
 
Legal and Other Requirements/Objectives and Targets  
 
Other areas of the company’s environmental management requirement commitment 
are the stages in searching for information regarding legal and other requirements and also 
in setting up the company’s environmental objectives and targets. It can be seen from 
figure 14 and table 10 that company has a very good methodology in identifying and 
getting access to legal and other requirements that applies to its environmental aspects.  
This means the company has a procedure that clarifies how it establishes information 
regarding its legal and other requirements, and makes that information known to key 
functional areas of the company. It can also be seen that, the company has documented 
objectives and targets based on the aspects and impacts identified. During the 
establishment and reviewing objectives and targets, it considers legal and other 
requirements, significant environmental aspects, technological options, operational and 
business requirements and finally the views of interested parties if any. 
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Environmental Management Programs 
 
The company seems to have designed programs to achieve every established 
environmental objective and targets with the appropriate action plan, resources, and 
responsibilities at each relevant level but have little commitment as far as time frame is 
concern for completion consistent with the objectives and targets to which they relate. The 
programs are also consistently amended where relevant especially when there is a project 
involving new developments, modified activities, products or services. 
 
Auditing and Management Review 
 
            Brewery Company 1 seems to have perfect procedures for auditing and 
management review, scoring 3.8 and 4 respectively. 
The company performs an EMS audit to ensure that the system is working as planned and 
provides information for internal audits. There exist procedures and programs for 
conduction periodic audits and all these programs are well implemented, reviewed and 
consistently followed. 
 The company’s top management periodically reviews and continually improve its 
EMS, with the objective of improving its overall environmental performance. This review 
are also properly documented and addresses the possible need for changes to the 
environmental policy, objectives and other elements within the management system. 
 
Weakness in the Environmental Management System 
 
 Despite the above strengths, there exist some shortcomings in some stages in the 
environmental management system and these are; documentation, document control, 
operational control, emergency preparation and response, monitoring and measurement, 
and records. 
 
Documentation/Document Control 
 
 From Table 10 and Figure 14, Brewery Company 1 seems not to have any of its 
EMS elements documented and no established procedures for controlling the EMS and 
other requirements of the environmental management system. 
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Operational Control 
 
 Operational Control, which connects the EMS with the company as a whole seems, 
not to be in place.  This results in difficulties in the creation of proper work instructions to 
activities, products or services that are related to significant impacts and hence making it 
difficult for the company to achieve its environmental objectives and targets. The 
procedures that are established and maintained to cover situations where their absence 
could lead to deviations from the company’s environmental policy, objectives and targets 
are all not effective resulting in an ineffective environmental management system. 
 
Emergency preparation and Response 
 
 It seems the company have averagely established procedures to identify potential 
for accidents and emergency situations but have ineffective procedures in responding, 
preventing and the environmental impacts that may be associated with such accidents and 
emergency situations. 
 For an effective EMS there should be emergency response plans, identifying the 
potential emergencies, in addition to planning and mitigating them.  The company needs to 
identify its potential for accidents and emergency situations. The organization must have 
procedures for the appropriate response to accidents and emergency situations which 
include the prevention and mitigation associated with the environmental impact. The 
emergency plans and procedures that need to be developed, communicated and tested to 
help the company in ensuring that any unexpected incidents are effectively and efficiently 
responded to by internal and external personnel seem not to be in place. 
 
Monitoring and Measurement 
 
 Brewery company 1 seems to have partially established documented procedures to 
monitor and measure on regular basis the key characteristics of its operations and activities 
that can have significant impact on the environment but the procedures do not include 
effective requirements for recording information to track performance. The company also 
seems to have no effective documented procedure whereby the compliance with other 
applicable environmental requirements is evaluated. After establishing an environmental 
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management system, there is always the need to have procedures for describing how the 
company monitors and measure its key parameters of operations.  Brewery Company 1 
needs to establish the characteristics of its operations and activities which can have a 
significant impact on the environment monitored and measured regularly.  
 
Records 
 
 Brewery company 1 seem not to have effective procedures for identification, 
maintenance and disposition of it’s environmental records, including training and audit 
records. Moreover the ineffective procedures employed also are not effectively 
implemented, reviewed and consistently followed. 
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4.4.2.2 Brewery Company 2 
Table 11: Calculation of Overall EMS Score for Brewery Co. 2 
Brewery Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 3 2.4.5.1 3 2.5.2.1 3 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 3 2.5.2.1.i 3 
2.2.1.i 3 2.3.4.2.ii 2 2.4.5.2.ii 2 2.5.2.2.i 3 
2.2.1.ii 3 2.3.4.2.iii 3 2.4.5.2.iii 2 2.5.2.2.ii 2 
2.2.1.iii 4 2.3.4.2.iv 3 2.4.5.3.i 3 2.5.2.2.iii 2 
2.2.1.iv 3 2.3.4.3 4 2.4.5.3.ii 3 2.5.2.3 3 
2.2.2. 4 Overall Sc. 3 2.4.5.4 3 2.5.2.4 3 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 2 Overall Sc. 2.7 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. No Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 3 2.4.5.5.iv 2 2.5.3.1 3 
2.2.7. 4 2.4.1.1.ii 3 2.4.5.6 3 2.5.3.2.i 3 
Overall Sc. 3.1 2.4.1.1iii 3 2.4.5.7 3 2.5.3.2.ii 2 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 3 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 4 2.4.5.8.ii 3 2.5.3.3.i 2 
Requirement Extent 2.4.1.2.ii 4 2.4.5.8.iii 2 2.5.3.3.ii 3 
2.3.1.1 4 2.4.1.2.iii 4 2.4.5.8.iv 3 2.5.3.3.iii 2 
2.3.1.2 4 2.4.2.3.i 4 2.4.5.8.v 4 2.5.3.3.iv 3 
2.3.1.3 4 2.4.1.3.ii 3 Overall Sc. 2.8 2.5.3.3.v 3 
2.3.1.4 4 Overall Sc. 3.4 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.7 
Overall Sc. 4 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 3 2.5.4.1 3 
2.3.2.1 X 2.4.2.1.iii 2 2.4.6.3.i 3 2.5.4.2.i 3 
2.3.2.1.i 2 2.4.2.1.iv 2 2.4.6.3.ii 3 2.5.4.2.ii 2 
2.3.2.1.ii 3 2.4.2.2.i 3 2.4.6.3.iii 2 2.5.4.2.iii 3 
2.3.2.1.iii 4 2.4.2.2.ii 3 2.4.6.3.iv 3 2.5.4.3.i 3 
2.3.2.1.iv 2 2.4.2.2.iii 2 Overall Sc. 2.8 2.5.4.3.ii 3 
2.3.2.1.v 4 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 4 
2.3.2.1.vi 3 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 3 2.4.2.3.ii 3 2.4.7.1.i 3 2.5.4.4.i 4 
2.3.2.2 3 2.4.2.4 3 2.4.7.1.ii 3 2.5.4.4.ii 3 
2.3.2.3 3 2.4.2.5 3 2.4.7.1.iii 2 2.5.4.4.iii 3 
2.3.2.4 3 2.4.2.6 3 2.4.7.2.i 3 2.5.4.4.iv 3 
2.3.2.5 3 Overall Sc. 2.6 2.4.7.2.ii 3 2.5.4.4.v 3 
Overall Sc. 3.0 2.4.3 Communication 2.4.7.2.iii 2 Overall Sc. 3.1 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 2 Overall Sc. 2.7 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 3 2.5 Check& Corr. Action 2.6.i 2 
2.3.3.2 4 2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 4 2.4.3.3 3 Requirement Extent 2.7. 4 
2.3.3.3.ii 3 2.4.3.4 3 2.5.1.1 3 2.8.i 3 
2.3.3.3.iii 3 Overall Sc. 2.8 2.5.1.2.i 2 2.8.ii 3 
2.3.3.3.iv 3 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 3 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 3 
2.3.3.3.vi 3 2.4.4.1 3 2.5.1.3.i 3   
2.3.3.3.vii 3 2.4.4.2.i 3 2.5.1.3.ii 3   
2.3.3.4.i 4 2.4.4.2.ii 3 2.5.1.3.iii 2   
2.3.3.4.ii 3 2.4.4.2.iii 4 2.5.1.4 3   
2.3.3.5 3 Overall Sc. 3.2 2.5.1.4.i 3   
2.3.3.6 3   2.5.1.4.ii 3   
2.3.3.7 2   2.5.1.4.iii 3   
Overall Sc. 3.2   2.5.1.5 3   
    Overall Sc. 2.8   
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
80
Brewery Company 2; Analysis and Evaluation 
 
Figure 15: EMS requirements Overall and Grand score for Brewery Company 2 
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 Figure 15 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Brewery Company 2. The 17 elements representing 
the extent of commitment at various levels in the company’s EMS, shows an above 
average commitment at all levels of the ISO 14001 environmental management system.  
          An EMS Grand score of “2.9” on the 0 to 4 point scale, shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of Brewery Company 2. A comparison of this Grand score with the scores 
on the five point scale, implies Brewery Company 2 has almost all of the ISO 14001 
environmental management system standard requirements fully documented but partially 
implemented at some levels in the management system. 
 
Strengths/Weakness in the Environmental Managements System 
 From Figure 15, Brewery Company 2 seems to have an effective overall 
management system which is well integrated at all levels in the management system 
Brewery Company 2 seems to have all the interrelated elements in the requirement 
functioning together that it manages, measures, and improves the environmental aspects of 
its operations. The company has effective environmental policy, objectives and targets, and 
have implemented programs to achieve those objectives and targets, monitoring and 
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measuring the effectiveness of those programs, correcting problems, if any, and reviewing 
the programs and their overall performance for improvement thereof.  
However, there exist some few sub-areas that attention is to be paid. This includes; 
• Practice and procedures to make the environmental policy of the company to the 
interested stakeholders. 
• Procedures to identify and have access to all regulatory requirements, and finally, 
• Procedures or methodologies for properly identifying the environmental training 
needs of managers, technical staff, other employees and contractors. 
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4.4.3 Construction Companies 
4.4.3.1 Construction Company 1 
Table 12: Calculation of Overall EMS Score Construction Co. 1 
Construction Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 4 2.3.4.1 3 2.4.5.1 X 2.5.2.1 4 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 4 
2.2.1.i 4 2.3.4.2.ii 3 2.4.5.2.ii 4 2.5.2.2.i 4 
2.2.1.ii 3 2.3.4.2.iii 3 2.4.5.2.iii 4 2.5.2.2.ii 4 
2.2.1.iii 4 2.3.4.2.iv 3 2.4.5.3.i 3 2.5.2.2.iii 4 
2.2.1.iv 4 2.3.4.3 3 2.4.5.3.ii 3 2.5.2.3 4 
2.2.2. 3 Overall Sc. 3 2.4.5.4 4 2.5.2.4 4 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 4 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 4 2.5.3 Records 
2.2.5. 3 Requirement Extent 2.4.5.5.iii 4 Requirement Extent 
2.2.6. 4 2.4.1.1.i 4 2.4.5.5.iv 3 2.5.3.1 4 
2.2.7. 4 2.4.1.1.ii 4 2.4.5.6 4 2.5.3.2.i 4 
Overall Sc. 3.6 2.4.1.1iii 4 2.4.5.7 4 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 4 2.5.3.2.iii 4 
2.3.1 Environmental Aspects 2.4.1.2.i 4 2.4.5.8.ii 4 2.5.3.3.i 4 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 4 2.5.3.3.ii 3 
2.3.1.1 3 2.4.1.2.iii 4 2.4.5.8.iv 4 2.5.3.3.iii 4 
2.3.1.2 3 2.4.2.3.i 4 2.4.5.8.v 4 2.5.3.3.iv 4 
2.3.1.3 4 2.4.1.3.ii 3 Overall Sc. 3.5 2.5.3.3.v 4 
2.3.1.4 4 Overall Sc. 3.7 2.4.6 Operational control 2.5.3.4 4 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3.8 
Overall Sc. 3.6 Requirement Extent 2.4.6.1 4 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 4 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 4 2.4.6.2.ii 3 2.5.4.1 4 
2.3.2.1 x 2.4.2.1.iii 4 2.4.6.3.i 3 2.5.4.2.i 4 
2.3.2.1.i 3 2.4.2.1.iv 4 2.4.6.3.ii 3 2.5.4.2.ii 4 
2.3.2.1.ii 4 2.4.2.2.i 3 2.4.6.3.iii 3 2.5.4.2.iii 4 
2.3.2.1.iii 4 2.4.2.2.ii 3 2.4.6.3.iv 3 2.5.4.3.i 4 
2.3.2.1.iv 4 2.4.2.2.iii 3 Overall Sc. 3.1 2.5.4.3.ii 4 
2.3.2.1.v 4 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 4 
2.3.2.1.vi 3 2.4.2.3.i 4 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 3 2.4.2.3.ii 4 2.4.7.1.i 4 2.5.4.4.i 3 
2.3.2.2 4 2.4.2.4 4 2.4.7.1.ii 4 2.5.4.4.ii 3 
2.3.2.3 4 2.4.2.5 4 2.4.7.1.iii 4 2.5.4.4.iii 3 
2.3.2.4 4 2.4.2.6 4 2.4.7.2.i 4 2.5.4.4.iv 4 
2.3.2.5 4 Overall Sc. 3.7 2.4.7.2.ii 4 2.5.4.4.v 4 
Overall Sc. 3.7 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 3.7 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 4 Overall Sc. 3.7 Requirement Extent 
2.3.3.1 3 2.4.3.1.ii 4 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2 4 2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 4 
2.3.3.3.i 4 2.4.3.3 4 Requirement Extent 2.7. 4 
2.3.3.3.ii 4 2.4.3.4 4 2.5.1.1 3 2.8.i 3 
2.3.3.3.iii 3 Overall Sc. 3.8 2.5.1.2.i 3 2.8.ii 3 
2.3.3.3.iv 4 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 4 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 3.7 
2.3.3.3.vi 3 2.4.4.1 4 2.5.1.3.i 4   
2.3.3.3.vii 3 2.4.4.2.i 4 2.5.1.3.ii 4   
2.3.3.4.i 3 2.4.4.2.ii 4 2.5.1.3.iii 3   
2.3.3.4.ii 3 2.4.4.2.iii 4 2.5.1.4 3   
2.3.3.5 4 Overall Sc. 4 2.5.1.4.i 3   
2.3.3.6 3   2.5.1.4.ii 3   
2.3.3.7 4   2.5.1.4.iii 3   
Overall Sc. 3.4   2.5.1.5 4   
    Overall Sc. 3.2   
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Construction Company 1; Evaluation and Analysis 
 
Figure 16: EMS requirements Overall and Grand score for Construction Company 1 
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 Figure 16 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Construction Company 1. Looking at the 17 
elements representing the extent of commitment at various levels in the company’s EMS, 
shows an above average commitment at all levels of the ISO 14001 environmental 
management system.  
          An EMS Grand score of “3.6” on the 0 to 4 point scale, shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of Construction Company 1. A comparison of this Grand score with the 
scores on the five point scale, implies Construction Company 1 has almost all of the ISO 
14001 environmental management system standard requirements fully documented and 
almost fully implemented at all levels in the management system. 
 The company seems to be very effective as far as environmental issues are 
concerned. The Overall and Grand EMS requirement scores as shown on table 12 and 
figure 16 respectively shows there is a structured process for the achievement of continual 
improvement, pollution prevention and compliance. 
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4.4.3.2 Construction Company 2 
Table 13: Calculation of Overall EMS Score Construction Co. 2 
Construction Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 3 2.4.5.1 3 2.5.2.1 4 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 4 
2.2.1.i 4 2.3.4.2.ii 3 2.4.5.2.ii 3 2.5.2.2.i 3 
2.2.1.ii 3 2.3.4.2.iii 4 2.4.5.2.iii 3 2.5.2.2.ii 3 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 3 2.5.2.2.iii 4 
2.2.1.iv 3 2.3.4.3 4 2.4.5.3.ii 3 2.5.2.3 3 
2.2.2. 4 Overall Sc. 3.3 2.4.5.4 3 2.5.2.4 4 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 3.6 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 3 Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 4 2.4.5.5.iv 3 2.5.3.1 4 
2.2.7. 3 2.4.1.1.ii 4 2.4.5.6 3 2.5.3.2.i 3 
Overall Sc. 3.3 2.4.1.1iii 4 2.4.5.7 4 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 4 2.5.3.2.iii 4 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 3 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 3 2.5.3.3.ii 3 
2.3.1.1 3 2.4.1.2.iii 3 2.4.5.8.iv 3 2.5.3.3.iii 4 
2.3.1.2 3 2.4.2.3.i 4 2.4.5.8.v 3 2.5.3.3.iv 3 
2.3.1.3 3 2.4.1.3.ii 4 Overall Sc. 3.2 2.5.3.3.v 3 
2.3.1.4 4 Overall Sc. 3.5 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3.3 
Overall Sc. 3.4 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 4 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 4 2.4.6.2.ii 3 2.5.4.1 4 
2.3.2.1 X 2.4.2.1.iii 4 2.4.6.3.i 4 2.5.4.2.i 3 
2.3.2.1.i 3 2.4.2.1.iv 4 2.4.6.3.ii 4 2.5.4.2.ii 3 
2.3.2.1.ii 3 2.4.2.2.i 4 2.4.6.3.iii 3 2.5.4.2.iii 3 
2.3.2.1.iii 3 2.4.2.2.ii 3 2.4.6.3.iv 3 2.5.4.3.i 3 
2.3.2.1.iv 3 2.4.2.2.iii 4 Overall Sc. 3.3 2.5.4.3.ii 3 
2.3.2.1.v 3 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 3 2.4.2.3.i 4 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 3 2.4.2.3.ii 3 2.4.7.1.i 3 2.5.4.4.i 3 
2.3.2.2 3 2.4.2.4 3 2.4.7.1.ii 3 2.5.4.4.ii 3 
2.3.2.3 3 2.4.2.5 3 2.4.7.1.iii 3 2.5.4.4.iii 3 
2.3.2.4 3 2.4.2.6 3 2.4.7.2.i 3 2.5.4.4.iv 3 
2.3.2.5 3 Overall Sc. 3.5 2.4.7.2.ii 3 2.5.4.4.v 3 
Overall Sc. 3 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 3.1 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 4 Overall Sc. 3 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 3 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2 4 2.4.3.2 4 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 3 2.4.3.3 4 Requirement Extent 2.7. 3 
2.3.3.3.ii 4 2.4.3.4 3 2.5.1.1 4 2.8.i 3 
2.3.3.3.iii 3 Overall Sc. 3.6 2.5.1.2.i 3 2.8.ii 3 
2.3.3.3.iv 3 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 3 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 4 Overall Sc. 3.2 
2.3.3.3.vi 3 2.4.4.1 4 2.5.1.3.i 4   
2.3.3.3.vii 3 2.4.4.2.i 4 2.5.1.3.ii 4   
2.3.3.4.i 3 2.4.4.2.ii 4 2.5.1.3.iii 4   
2.3.3.4.ii 3 2.4.4.2.iii 3 2.5.1.4 4   
2.3.3.5 3 Overall Sc. 3.7 2.5.1.4.i 3   
2.3.3.6 3   2.5.1.4.ii 3   
2.3.3.7 4   2.5.1.4.iii 4   
Overall Sc. 3.3   2.5.1.5 3   
    Overall Sc. 3.6   
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Construction Company 2; Analysis and Evaluation 
 
Figure 17: EMS requirements Overall and Grand score for Construction Company 2 
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 Figure 17 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Construction Company 2. The 17 elements 
representing the extent of commitment at various levels in the company’s EMS, shows an 
above average commitment at all levels of the ISO 14001 environmental management 
system.  
          An EMS Grand score of “3.3” on the 0 to 4 point scale, shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of Construction Company 2. A comparison of this Grand score with the 
scores on the five point scale, Construction Company 2 has almost all of the ISO 14001 
environmental management system standard requirements fully documented and almost 
fully implemented at all levels in the management system. 
 Construction Company 2 also seems to be very effective as far as environmental 
issues are concerned. The Overall and Grand EMS requirement scores as shown on table 
13 and figure 17 respectively shows there is a structured process for the achievement of 
continual improvement, pollution prevention and compliance. 
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4.4.3.3 Construction Company 3  
Table 14: Calculation of Overall EMS Score Construction Co. 3 
Construction Co. 3 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 2 2.4.5.1 2 2.5.2.1 2 
2.2.1. 2 2.3.4.2.i 2 2.4.5.2.i 1 2.5.2.1.i 2 
2.2.1.i 2 2.3.4.2.ii 2 2.4.5.2.ii 2 2.5.2.2.i 2 
2.2.1.ii 2 2.3.4.2.iii 2 2.4.5.2.iii 2 2.5.2.2.ii 2 
2.2.1.iii 2 2.3.4.2.iv 0 2.4.5.3.i 2 2.5.2.2.iii 2 
2.2.1.iv 2 2.3.4.3 2 2.4.5.3.ii 0 2.5.2.3 2 
2.2.2. 1 Overall Sc. 1.7 2.4.5.4 2 2.5.2.4 0 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 2 Overall Sc. 1.7 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii 2 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 2 Requirement Extent 
2.2.6. 2 2.4.1.1.i 2 2.4.5.5.iv 2 2.5.3.1 3 
2.2.7. 2 2.4.1.1.ii 2 2.4.5.6 2 2.5.3.2.i 2 
Overall Sc. 2 2.4.1.1iii 2 2.4.5.7 2 2.5.3.2.ii 2 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 1 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 2 2.4.5.8.ii 0 2.5.3.3.i 2 
Requirement Extent 2.4.1.2.ii 1 2.4.5.8.iii 2 2.5.3.3.ii 2 
2.3.1.1 2 2.4.1.2.iii 2 2.4.5.8.iv 2 2.5.3.3.iii 2 
2.3.1.2 2 2.4.2.3.i 3 2.4.5.8.v 2 2.5.3.3.iv 2 
2.3.1.3 2 2.4.1.3.ii 1 Overall Sc. 1.7 2.5.3.3.v 0 
2.3.1.4 1 Overall Sc. 1.9 2.4.6 Operational control 2.5.3.4 2 
2.3.1.5 1 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 1.9 
Overall Sc. 1.6 Requirement Extent 2.4.6.1 2 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 0 2.4.6.2.i 2 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 2 2.5.4.1 2 
2.3.2.1 X 2.4.2.1.iii 2 2.4.6.3.i 1 2.5.4.2.i 2 
2.3.2.1.i 2 2.4.2.1.iv 1 2.4.6.3.ii 1 2.5.4.2.ii 2 
2.3.2.1.ii 2 2.4.2.2.i 2 2.4.6.3.iii 2 2.5.4.2.iii 2 
2.3.2.1.iii 2 2.4.2.2.ii 2 2.4.6.3.iv 2 2.5.4.3.i 2 
2.3.2.1.iv 2 2.4.2.2.iii 2 Overall Sc. 1.7 2.5.4.3.ii 2 
2.3.2.1.v 2 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 2 
2.3.2.1.vi 3 2.4.2.3.i 2 Requirement Extent 2.5.4.3.iv 1 
2.3.2.1.vii 2 2.4.2.3.ii 2 2.4.7.1.i 2 2.5.4.4.i 0 
2.3.2.2 2 2.4.2.4 2 2.4.7.1.ii 2 2.5.4.4.ii 1 
2.3.2.3 3 2.4.2.5 1 2.4.7.1.iii 3 2.5.4.4.iii 1 
2.3.2.4 2 2.4.2.6 1 2.4.7.2.i 2 2.5.4.4.iv 2 
2.3.2.5 2 Overall Sc. 1.6 2.4.7.2.ii 2 2.5.4.4.v 2 
Overall Sc. 2.2 2.4.3 Communication 2.4.7.2.iii 0 Overall Sc. 1.6 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 2 2.6 Management Review 
Requirement Extent 2.4.3.1.i 2 Overall Sc. 1.8 Requirement Extent 
2.3.3.1 3 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 2 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 2 
2.3.3.3.i 3 2.4.3.3 2 Requirement Extent 2.7. 2 
2.3.3.3.ii 2 2.4.3.4 1 2.5.1.1 2 2.8.i 2 
2.3.3.3.iii 1 Overall Sc. 1.8 2.5.1.2.i 2 2.8.ii 2 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 2 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 1.8 
2.3.3.3.vi 2 2.4.4.1 2 2.5.1.3.i 2   
2.3.3.3.vii 2 2.4.4.2.i 2 2.5.1.3.ii 2   
2.3.3.4.i 2 2.4.4.2.ii 2 2.5.1.3.iii 2   
2.3.3.4.ii 2 2.4.4.2.iii 0 2.5.1.4 2   
2.3.3.5 1 Overall Sc. 1.5 2.5.1.4.i 2   
2.3.3.6 2   2.5.1.4.ii 2   
2.3.3.7 1   2.5.1.4.iii 2   
Overall Sc. 1.8   2.5.1.5 2   
    Overall Sc. 2   
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Construction Company 3; Analysis and Evaluation 
 
Figure 18: EMS requirement Overall and Grand score for Construction Company 3 
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 A snap shot at Figure 18 shows the commitment levels of each requirement in the 
ISO 14001 environmental management system by Construction Company 3. The 17 
elements representing the extent of commitment at various levels in the construction 
company 3  EMS shows a below average commitment at all levels apart from the basic 
“ground rules”, legal and other requirements. Figure 18 shows that Construction Company 
3 is only effective on the reactive environmental management systems and not on the 
proactive management. 
          An EMS Grand score of “1.8” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements in the ISO 14001 environmental management 
system standard of Construction Company 3. A comparison of this Grand score with the 
scores on the five point scale, implies Construction Company 3 has almost all the 
requirements just partially documented and not implement. 
  Evidence of this can be seen from figure 18 which shows that almost all elements are 
less than the “threshold” value of 2 on the scale, apart from that of the legal and other 
requirements. It seems there are no procedures for almost all requirements, rendering the 
entire system very weak; hence there is the need to re-engineer the whole EMS again to 
achieve some effectiveness in the system.  
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4.4.4 Basic Metal and Fabricated Metal Products 
4.4.4.1 Basic Metal and Fabricated Metal Products Company 1 
Table 15: Calculation of Overall EMS Score Basic Metal and Fabricated Metal Products Co. 1 
Basic Metal and Fabricated Metal Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 3 2.4.5.1 x 2.5.2.1 2 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 2 2.5.2.1.i 2 
2.2.1.i 3 2.3.4.2.ii 3 2.4.5.2.ii 2 2.5.2.2.i 2 
2.2.1.ii 2 2.3.4.2.iii 2 2.4.5.2.iii 2 2.5.2.2.ii 2 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 2 2.5.2.2.iii 2 
2.2.1.iv 3 2.3.4.3 3 2.4.5.3.ii 2 2.5.2.3 2 
2.2.2. 3 Overall Sc. 2.8 2.4.5.4 2 2.5.2.4 3 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 2 Overall Sc. 2.1 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 2 2.5.3 Records 
2.2.5. 2 Requirement Extent 2.4.5.5.iii 2 Requirement Extent 
2.2.6. 3 2.4.1.1.i 3 2.4.5.5.iv 2 2.5.3.1 2 
2.2.7. 2 2.4.1.1.ii 3 2.4.5.6 2 2.5.3.2.i 2 
Overall Sc. 2.7 2.4.1.1iii 3 2.4.5.7 3 2.5.3.2.ii 2 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 3 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 4 2.4.5.8.ii 3 2.5.3.3.i 2 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 3 2.5.3.3.ii 2 
2.3.1.1 2 2.4.1.2.iii 3 2.4.5.8.iv 3 2.5.3.3.iii 2 
2.3.1.2 2 2.4.2.3.i 3 2.4.5.8.v 3 2.5.3.3.iv 2 
2.3.1.3 2 2.4.1.3.ii 3 Overall Sc. 3.2 2.5.3.3.v 2 
2.3.1.4 2 Overall Sc. 3.1 2.4.6 Operational control 2.5.3.4 2 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2 
Overall Sc. 2 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 2 Requirement Extent 
Requirement Extent 2.4.2.1.ii 1 2.4.6.2.ii 1 2.5.4.1 1 
2.3.2.1 X 2.4.2.1.iii 1 2.4.6.3.i 2 2.5.4.2.i 2 
2.3.2.1.i 3 2.4.2.1.iv 1 2.4.6.3.ii 2 2.5.4.2.ii 1 
2.3.2.1.ii 3 2.4.2.2.i 2 2.4.6.3.iii 2 2.5.4.2.iii 1 
2.3.2.1.iii 3 2.4.2.2.ii 2 2.4.6.3.iv 2 2.5.4.3.i 1 
2.3.2.1.iv 2 2.4.2.2.iii 2 Overall Sc. 2 2.5.4.3.ii 1 
2.3.2.1.v 2 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 1 
2.3.2.1.vi 3 2.4.2.3.i 2 Requirement Extent 2.5.4.3.iv 1 
2.3.2.1.vii 2 2.4.2.3.ii 2 2.4.7.1.i 3 2.5.4.4.i 1 
2.3.2.2 2 2.4.2.4 1 2.4.7.1.ii 3 2.5.4.4.ii 1 
2.3.2.3 2 2.4.2.5 1 2.4.7.1.iii 2 2.5.4.4.iii 1 
2.3.2.4 2 2.4.2.6 1 2.4.7.2.i 2 2.5.4.4.iv 1 
2.3.2.5 2 Overall Sc. 1.5 2.4.7.2.ii 2 2.5.4.4.v 1 
Overall Sc. 2.4 2.4.3 Communication 2.4.7.2.iii 2 Overall Sc. 1.1 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 2 2.6 Management Review 
Requirement Extent 2.4.3.1.i 2 Overall Sc. 2.3 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 2 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 1 
2.3.3.3.i 2 2.4.3.3 2 Requirement Extent 2.7. 1 
2.3.3.3.ii 2 2.4.3.4 2 2.5.1.1 2 2.8.i 1 
2.3.3.3.iii 3 Overall Sc. 2 2.5.1.2.i 2 2.8.ii 1 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 1 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 1 
2.3.3.3.vi 2 2.4.4.1 3 2.5.1.3.i 2   
2.3.3.3.vii 2 2.4.4.2.i 3 2.5.1.3.ii 2   
2.3.3.4.i 2 2.4.4.2.ii 3 2.5.1.3.iii 2   
2.3.3.4.ii 2 2.4.4.2.iii 3 2.5.1.4 2   
2.3.3.5 2 Overall Sc. 3 2.5.1.4.i 2   
2.3.3.6 2   2.5.1.4.ii 2   
2.3.3.7 1   2.5.1.4.iii 2   
Overall Sc. 2.1   2.5.1.5 2   
    Overall Sc. 2   
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Basic Metal and Fabricated Metal Products Company 1; Analysis and Evaluation 
 
Figure 19: EMS requirements Overall and Grand score for Basic Metal and Fabricated 
Metal Products Company 1 
 
0 0,5 1 1,5 2 2,5 3 3,5 4
Extent/Score
Gen req and policy
Environmental aspects
Legal and other req
Objectives and targets
Environmental mgmt prog
Structure and responsibility
Training awar, and comp.
Communication
Documentation
Document control
Operational control
Emerg, prep and response
Monitoring and measuremt.
Nonconf, and corr, action
Records
EMS Audit
Management review
Grand Score
R
eq
ui
re
m
en
t
EMS requirements Overall and Grand Score for Basic metal and fabricated metal products Co.1 
 
 Figure 19 shows the commitment levels of the individual requirement in the ISO 
14001 environmental management system by Basic Metal and Fabricated Metal Products 
Company 1. These 17 elements representing the extent of commitment at various levels in 
the company’s EMS show just an average commitment at all levels of the ISO 14001 
environmental management system apart from the auditing and the management review 
stage.  
          An EMS Grand score of “2.2” shows the extent of commitment to the overall 
requirements in the ISO 14001 environmental management system standard of basic metal 
and fabricated metal products 1. A comparison of this Grand score with the scores on the 
five point scale, implies the company has almost all of the ISO 14001 environmental 
management system standard requirements partially documented and partially 
implemented at some levels in the management system. 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
90
Strengths in the Environmental Management System 
 
 Despite the fact that the company is just performing averagely on the five point 
scale, there exist some requirements that have an above average commitment. They 
include: 
 
General Requirement and Policy 
 
 Basic Metal and Fabricated Metal Products Company 1 seems to have an 
established, documented, implemented and maintained an environmental management 
system with that of the EPA of Ghana and have an environmental policy which is 
documented, an includes commitment to continual improvement, pollution prevention and 
in compliance with all applicable legislative and regulatory requirements. 
 
Legal and other Requirements 
 
 Procedures to identify and have access to all legal and other requirements seem to 
be prefect. The company have procedures to identify and have access to: 
• Regulatory requirements, 
• Other legal requirements (permits, consent order etc), 
• Corporate requirements,  
• Contractor requirements, agency, etc and, 
• Voluntary initiatives. 
 
Environmental Management Programs 
 
 Programs are designed in a very effective way to achieve any established 
environmental objective and target and also provide and appropriate action plan, resources, 
responsibilities at all levels and time frames. 
 
Structure and Responsibility 
 
 Basic Metal and Fabricated Metal Products 1 seems to have defined, documented, 
communicated roles, responsibilities and authorities at all levels in the company. 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
91
Management also seems to consistently provide resources essential to the implementation 
and control. Top management have also appointed specific management representatives 
who have defined roles, responsibilities and authority for:  
• ensuring that requirements are established, implemented and maintained, 
• reporting on the performance of the EMS to top management for review. 
 
Documentation and Document Control 
 
From Figure 19, and its interpretation with appendix III and IV, it can be seen that 
the company have adequately documented its environmental management system to 
describe its core elements and their interaction and also provides direction to related 
documentation. The company has established procedures for controlling all the EMS 
documents and other requirements relating to the system and these documents are 
periodically reviewed, revised and approved for adequacy by an authorised personnel. 
Obsolete documents are promptly removed from all points of issue and use. 
 
Emergency preparedness and response 
 
 It can be seen that the company has established procedures to identify potential 
accidents and any emergency situations and seems to have developed enough emergency 
plans and procedures, communicated and tested them in order to assist the company under 
any unexpected incidents. These emergency plans and response are frequently been 
reviewed to check all key procedures for emergency preparation, and have developed 
procedures for managing emergency potentials, train personnel adequately and given them 
correct emergency equipment, and finally process to review the emergency system after a 
drill or incident. 
 
Weakness in the Environmental Management System  
 
Despite the above strengths in the environmental management systems, there exist 
some major weak elements in the management system rendering the entire system  
ineffective. Few of the elements in the system performed just average and the rest below 
the average score of 2. 
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Requirements like environmental aspects determination, objectives and targets, 
communication, operational control, monitoring and measurement, non-conformance and 
corrective action, records had just average and training and awareness, auditing, and 
management review trailing in the series with less that 1.5 on the scale. 
The company really needs to establish detail documented procedures for all the 
above weak areas in the system in order to make the entire system very effective. 
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4.4.4.2 Basic Metal and Fabricated Metal Products Company 2 
Table 16: Calculation of Overall EMS Score Basic Metal and Fabricated Metal Products Co.2 
Basic Metal and Fabricated Metal Products Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 2 2.4.5.1 1 2.5.2.1 2 
2.2.1. 3 2.3.4.2.i 2 2.4.5.2.i 1 2.5.2.1.i 3 
2.2.1.i 2 2.3.4.2.ii 2 2.4.5.2.ii 1 2.5.2.2.i 2 
2.2.1.ii 3 2.3.4.2.iii 2 2.4.5.2.iii 1 2.5.2.2.ii 1 
2.2.1.iii 4 2.3.4.2.iv 1 2.4.5.3.i 1 2.5.2.2.iii 2 
2.2.1.iv 3 2.3.4.3 2 2.4.5.3.ii 1 2.5.2.3 2 
2.2.2. 3 Overall Sc. 1.8 2.4.5.4 2 2.5.2.4 2 
2.2.3. 2 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 2 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 1 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 2 Requirement Extent 
2.2.6. 3 2.4.1.1.i 2 2.4.5.5.iv 2 2.5.3.1 2 
2.2.7. 2 2.4.1.1.ii 1 2.4.5.6 2 2.5.3.2.i 2 
Overall Sc. 2.6 2.4.1.1iii 3 2.4.5.7 2 2.5.3.2.ii 1 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 3 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 2 2.4.5.8.ii 3 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 2 2.4.5.8.iii 2 2.5.3.3.ii 2 
2.3.1.1 3 2.4.1.2.iii 2 2.4.5.8.iv 2 2.5.3.3.iii 2 
2.3.1.2 4 2.4.2.3.i 3 2.4.5.8.v 2 2.5.3.3.iv 3 
2.3.1.3 3 2.4.1.3.ii 1 Overall Sc. 1.8 2.5.3.3.v 1 
2.3.1.4 3 Overall Sc. 2 2.4.6 Operational control 2.5.3.4 2 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2 
Overall Sc. 3 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 3 2.4.6.2.i 2 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 2 2.5.4.1 2 
2.3.2.1 X 2.4.2.1.iii 2 2.4.6.3.i 2 2.5.4.2.i 2 
2.3.2.1.i 3 2.4.2.1.iv 2 2.4.6.3.ii 2 2.5.4.2.ii 1 
2.3.2.1.ii 3 2.4.2.2.i 1 2.4.6.3.iii 2 2.5.4.2.iii 2 
2.3.2.1.iii 3 2.4.2.2.ii 2 2.4.6.3.iv 2 2.5.4.3.i 3 
2.3.2.1.iv 3 2.4.2.2.iii 3 Overall Sc. 2.1 2.5.4.3.ii 3 
2.3.2.1.v 3 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 2 
2.3.2.1.vi 3 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 2 
2.3.2.1.vii 3 2.4.2.3.ii 3 2.4.7.1.i 3 2.5.4.4.i 2 
2.3.2.2 2 2.4.2.4 2 2.4.7.1.ii 3 2.5.4.4.ii 2 
2.3.2.3 3 2.4.2.5 2 2.4.7.1.iii 2 2.5.4.4.iii 2 
2.3.2.4 2 2.4.2.6 1 2.4.7.2.i 2 2.5.4.4.iv 2 
2.3.2.5 1 Overall Sc. 2.1 2.4.7.2.ii 2 2.5.4.4.v 2 
Overall Sc. 2.6 2.4.3 Communication 2.4.7.2.iii 1 Overall Sc. 2.1 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 2 2.6 Management Review 
Requirement Extent 2.4.3.1.i 2 Overall Sc. 2.1 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 1 2.5 Check& Corr. Action 2.6.i 2 
2.3.3.2 2 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 2 
2.3.3.3.i 3 2.4.3.3 2 Requirement Extent 2.7. 2 
2.3.3.3.ii 2 2.4.3.4 1 2.5.1.1 2 2.8.i 2 
2.3.3.3.iii 2 Overall Sc. 1.6 2.5.1.2.i 2 2.8.ii 1 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 3 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 2 
2.3.3.3.vi 3 2.4.4.1 3 2.5.1.3.i 2   
2.3.3.3.vii 2 2.4.4.2.i 3 2.5.1.3.ii 2   
2.3.3.4.i 4 2.4.4.2.ii 3 2.5.1.3.iii 2   
2.3.3.4.ii 3 2.4.4.2.iii 3 2.5.1.4 1   
2.3.3.5 1 Overall Sc. 3 2.5.1.4.i 2   
2.3.3.6 2   2.5.1.4.ii 1   
2.3.3.7 1   2.5.1.4.iii 2   
Overall Sc. 2.3   2.5.1.5 2   
    Overall Sc. 1.8   
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Basic Metal and Fabricated Metal Products Company 2; Analysis and Evaluation 
Figure 20: EMS requirement Overall and Grand score for Basic Metal and Fabricated 
Metal Products 2 
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 Figure 20 shows the commitment levels of the individual requirement in the ISO 
14001 environmental management system by basic metal and fabricated metal products 
company 2. These 17 elements representing the extent of commitment at various levels in 
the company’s EMS, shows also just an average commitment at all levels of the ISO 14001 
environmental management system apart from the auditing and the management review 
stage.  
          An EMS Grand score of “2.2” shows the extent of commitment to the overall 
requirements in the ISO 14001 environmental management system standard of Basic Metal 
and Fabricated Metal Products 2. A comparison of this Grand score with the scores on the 
five point scale implies the company has almost all of the ISO 14001 environmental 
management system standard requirements partially documented and partially 
implemented at all levels just as the first metal company. 
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Strengths in the Environmental Management System 
 
 The company seems to have some good basic EMS requirements, policy and in 
the planning stage.  
 
General Requirements and Policy 
 
 Basic Metal and Fabricated Metal Products 2 seems to have also an established, 
documented, implemented and maintained an environmental management system and have 
an environmental policy which is documented and includes a commitment to continual 
improvement, pollution prevention and in compliance with all applicable legislative and 
regulatory requirements. 
 
Environmental Aspects 
 
 There are effective procedures to identify environmental aspects of the 
company’s activities, products and services that it can have control and influence on. The 
procedure, however, provides methods as to which identified environmental aspects have 
or can have significant environmental impacts and all these significant aspects are 
considered during the environmental objective setting stage.  
 
Legal and other Requirements 
 
 Procedures to identify and have access to all legal and other requirements seem to 
be prefect. The company has procedures to identify and have access to: 
• Regulatory requirements, 
• Other legal requirements (permits, consent order etc), 
• Corporate requirements,  
• Contractor requirements, agency, etc and, 
• Voluntary initiatives. 
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Objectives and Targets 
 
 The company seems to have established and maintained environmental objectives 
and targets which are documented, and reviewed given appropriate consideration to legal 
and other requirements, significant environmental impacts, technological options, and 
financial, operational and business requirements. These objectives are however consistent 
to pollution prevention and other environmental commitments and are periodically 
reviewed and updated. 
 
Documentation 
 
From Figure 20 in conjunction with Appendix III and IV, it can be seen that the 
company has adequately documented its environmental management system to describe its 
core elements and their interaction and also provides direction to related documentation. 
 
Weakness in the Environmental Management System 
 
Apart from some few requirements like environmental management programs, 
document control, and monitoring and measurement, all the rest seems to be performing 
averagely. 
 
Environmental Management Programs 
 
The company seems not to have any established programs that are designed in a 
very effective way to achieve any established environmental objective and target and also 
provide no appropriate action plan, resources, and responsibilities at all levels and time 
frames. 
 
Document Control 
From Figure 20 conjunction with Appendices III and IV it can be seen that the 
company has adequately documented its environmental management system to describe its 
core elements and their interaction and also provides direction to related documentation. 
However, the company has no established procedures for controlling all the EMS 
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documents and other requirements relating to the system and these documents are 
periodically reviewed, revised and approved for adequacy by authorised personnel. 
Obsolete documents are not promptly removed from all points of issue and use. 
 
Monitoring and Measurement 
 
 After establishing an environmental management system, there is always the need 
to have procedures for describing how the company monitors and measure its key 
parameters of operations.  Basic Metal and Fabricated Metal Products company 2 needs to 
establish the characteristics of its operations and activities which can have a significant 
impact on the environment monitored and measured regularly.  
 
 Few additional sub-areas that might need some sort of attention are; 
• Practices and procedures to communicate the company’s environmental policy to 
the public, 
• The need for management and employees to have reasonable access to legal and 
other requirements and periodically review these procedures in order to keep them 
up to date, 
• Objectives and targets needs to be periodically audited and revised as necessary. 
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4.4.5 Machinery and Equipment 
4.4.5.1 Machinery and Equipment Company 1 
Table 17: Calculation of Overall EMS Score for Machinery and Equipment Co. 1 
Machinery and Equipment Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 1 2.4.5.1 0 2.5.2.1 1 
2.2.1. 2 2.3.4.2.i 2 2.4.5.2.i 2 2.5.2.1.i 1 
2.2.1.i 1 2.3.4.2.ii 1 2.4.5.2.ii 1 2.5.2.2.i 0 
2.2.1.ii 2 2.3.4.2.iii 1 2.4.5.2.iii 0 2.5.2.2.ii 0 
2.2.1.iii 0 2.3.4.2.iv 1 2.4.5.3.i 2 2.5.2.2.iii 0 
2.2.1.iv 2 2.3.4.3 2 2.4.5.3.ii 2 2.5.2.3 1 
2.2.2. 2 Overall Sc. 1.3 2.4.5.4 1 2.5.2.4 0 
2.2.3. 0 2.4 Imp and Operation 2.4.5.5.i 1 Overall Sc. 0.4 
2.2.4. 0 2.4.1 Str and Resp 2.4.5.5.ii 1 2.5.3 Records 
2.2.5. 0 Requirement Extent 2.4.5.5.iii 1 Requirement Extent 
2.2.6. 2 2.4.1.1.i 1 2.4.5.5.iv 1 2.5.3.1 2 
2.2.7. 0 2.4.1.1.ii 1 2.4.5.6 1 2.5.3.2.i 1 
Overall Sc. 1.1 2.4.1.1iii 1 2.4.5.7 0 2.5.3.2.ii 1 
2.3 Planning 2.4.1.1.iv 1 2.4.5.8.i 3 2.5.3.2.iii 1 
2.3.1 Environmental Aspects 2.4.1.2.i 0 2.4.5.8.ii 2 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 2 2.4.5.8.iii 2 2.5.3.3.ii 2 
2.3.1.1 2 2.4.1.2.iii 2 2.4.5.8.iv 2 2.5.3.3.iii 1 
2.3.1.2 2 2.4.2.3.i 0 2.4.5.8.v 1 2.5.3.3.iv 1 
2.3.1.3 2 2.4.1.3.ii 0 Overall Sc. 1.2 2.5.3.3.v 1 
2.3.1.4 0 Overall Sc. 0.9 2.4.6 Operational control 2.5.3.4 1 
2.3.1.5 0 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 1.4 
Overall Sc. 1.2 Requirement Extent 2.4.6.1 2 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 0 2.4.6.2.i 1 Requirement Extent 
Requirement Extent 2.4.2.1.ii 0 2.4.6.2.ii 1 2.5.4.1 1 
2.3.2.1 x 2.4.2.1.iii 2 2.4.6.3.i 2 2.5.4.2.i 1 
2.3.2.1.i 0 2.4.2.1.iv 2 2.4.6.3.ii 2 2.5.4.2.ii 1 
2.3.2.1.ii 0 2.4.2.2.i 0 2.4.6.3.iii 1 2.5.4.2.iii 1 
2.3.2.1.iii 2 2.4.2.2.ii 0 2.4.6.3.iv 2 2.5.4.3.i 1 
2.3.2.1.iv 2 2.4.2.2.iii 0 Overall Sc. 1.6 2.5.4.3.ii 1 
2.3.2.1.v 0 2.4.2.2.iv 1 2.4.7 Emerg Prep& Response 2.5.4.3.iii 1 
2.3.2.1.vi 2 2.4.2.3.i 1 Requirement Extent 2.5.4.3.iv 0 
2.3.2.1.vii 0 2.4.2.3.ii 1 2.4.7.1.i 2 2.5.4.4.i 1 
2.3.2.2 1 2.4.2.4 0 2.4.7.1.ii 2 2.5.4.4.ii 0 
2.3.2.3 2 2.4.2.5 0 2.4.7.1.iii 2 2.5.4.4.iii 1 
2.3.2.4 0 2.4.2.6 0 2.4.7.2.i 1 2.5.4.4.iv 1 
2.3.2.5 0 Overall Sc. 0.5 2.4.7.2.ii 1 2.5.4.4.v 2 
Overall Sc. 0.8 2.4.3 Communication 2.4.7.2.iii 1 Overall Sc. 0.9 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 1 2.6 Management Review 
Requirement Extent 2.4.3.1.i 1 Overall Sc. 1.4 Requirement Extent 
2.3.3.1 1 2.4.3.1.ii 1 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 0 2.4.3.2 0 2.5.1 Monit & Measurement 2.6.ii 1 
2.3.3.3.i 1 2.4.3.3 0 Requirement Extent 2.7. 1 
2.3.3.3.ii 2 2.4.3.4 1 2.5.1.1 0 2.8.i 2 
2.3.3.3.iii 0 Overall Sc. 0.6 2.5.1.2.i 0 2.8.ii 1 
2.3.3.3.iv 1 2.4.4 Documentation 2.5.1.2.ii 0 2.8.iii 0 
2.3.3.3.v 1 Requirement Extent 2.5.1.2.iii 0 Overall Sc. 1 
2.3.3.3.vi 2 2.4.4.1 2 2.5.1.3.i 0   
2.3.3.3.vii 3 2.4.4.2.i 1 2.5.1.3.ii 0   
2.3.3.4.i 2 2.4.4.2.ii 1 2.5.1.3.iii 0   
2.3.3.4.ii 2 2.4.4.2.iii 1 2.5.1.4 0   
2.3.3.5 0 Overall Sc. 1.2 2.5.1.4.i 0   
2.3.3.6 0   2.5.1.4.ii 0   
2.3.3.7 0   2.5.1.4.iii 0   
Overall Sc. 1.1   2.5.1.5 2   
    Overall Sc. 0.2   
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Machinery and Equipment Company 1; Analysis and Evaluation 
 
Figure 21: EMS requirements Overall and Grand score for Machinery and Equipment 
Company 1 
0 0,5 1 1,5 2 2,5 3 3,5 4
Extent/Score
Gen req and policy
Environmental aspects
Legal and other req
Objectives and targets
Environmental mgmt prog
Structure and responsibility
Training awar, and comp.
Communication
Documentation
Document control
Operational control
Emerg, prep and response
Monitoring and measuremt.
Nonconf, and corr, action
Records
EMS Audit
Management review
Grand Score
R
eq
ui
re
m
en
t
EMS requirements overall and Grand Score for machinery and equipment Co.1
 
A snap shot at Figure 21 shows the commitment levels of each requirement of the ISO 
14001 environmental management system by Machinery and Equipment Company 1. The 
17 elements representing the extent of commitment at various levels in the Machinery and 
Equipments company 1 EMS shows a below average commitment at all levels failing even 
the basic “ground rules”, legal and other requirements. Figure 21 shows that Machinery 
and Equipment Company 1 is very weak as far as corporate environmental management 
systems are concern. 
          An EMS Grand score of “1.0” on the 0 to 4 point scale shows how low Machinery 
and Equipment Company 1 is committed to the overall requirements in the ISO 14001 
environmental management system standard. A comparison of this Grand score with the 
scores on the five point scale implies the company has almost all the requirements just 
partially documented and not implemented. 
  Evidence of this can be seen from figure 21 which shows that almost all the elements 
are less than the “threshold” value of 2 on the scale. It seems there are no procedures for 
almost every requirement rendering the entire system very weak. Hence, there is the need 
to really re-engineer the whole EMS to achieve some effectives in the system.  
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4.4.6 Pharmaceuticals 
4.4.6.1 Pharmaceutical Company 1 
Table 18: Calculation of Overall EMS Score Pharmaceutical Co.1  
Pharmaceutical  Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 4 2.4.5.1 1 2.5.2.1 2 
2.2.1. 3 2.3.4.2.i 4 2.4.5.2.i 3 2.5.2.1.i 3 
2.2.1.i 3 2.3.4.2.ii 1 2.4.5.2.ii 2 2.5.2.2.i 2 
2.2.1.ii 3 2.3.4.2.iii 0 2.4.5.2.iii 3 2.5.2.2.ii 2 
2.2.1.iii 4 2.3.4.2.iv 1 2.4.5.3.i 3 2.5.2.2.iii 2 
2.2.1.iv 3 2.3.4.3 0 2.4.5.3.ii 0 2.5.2.3 3 
2.2.2. 4 Overall Sc. 1.7 2.4.5.4 3 2.5.2.4 3 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 2 Overall Sc. 2.4 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 2 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 2 Requirement Extent 
2.2.6. 4 2.4.1.1.i 1 2.4.5.5.iv 3 2.5.3.1 2 
2.2.7. 2 2.4.1.1.ii 2 2.4.5.6 4 2.5.3.2.i 2 
Overall Sc. 2.9 2.4.1.1iii 2 2.4.5.7 2 2.5.3.2.ii 2 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 4 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 1 2.4.5.8.ii 4 2.5.3.3.i 4 
Requirement Extent 2.4.1.2.ii 1 2.4.5.8.iii 4 2.5.3.3.ii 4 
2.3.1.1 2 2.4.1.2.iii 1 2.4.5.8.iv 4 2.5.3.3.iii 3 
2.3.1.2 2 2.4.2.3.i 1 2.4.5.8.v 4 2.5.3.3.iv 4 
2.3.1.3 2 2.4.1.3.ii 1 Overall Sc. 2.7 2.5.3.3.v 4 
2.3.1.4 2 Overall Sc. 1.3 2.4.6 Operational control 2.5.3.4 0 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.8 
Overall Sc. 2 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 0 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 0 2.4.6.2.ii 2 2.5.4.1 2 
2.3.2.1 X 2.4.2.1.iii 0 2.4.6.3.i 3 2.5.4.2.i 2 
2.3.2.1.i 4 2.4.2.1.iv 0 2.4.6.3.ii 3 2.5.4.2.ii 2 
2.3.2.1.ii 4 2.4.2.2.i 2 2.4.6.3.iii 3 2.5.4.2.iii 2 
2.3.2.1.iii 4 2.4.2.2.ii 2 2.4.6.3.iv 3 2.5.4.3.i 0 
2.3.2.1.iv 4 2.4.2.2.iii 2 Overall Sc. 2.8 2.5.4.3.ii 0 
2.3.2.1.v 4 2.4.2.2.iv 1 2.4.7 Emerg Prep& Response 2.5.4.3.iii 0 
2.3.2.1.vi 2 2.4.2.3.i 0 Requirement Extent 2.5.4.3.iv 0 
2.3.2.1.vii 2 2.4.2.3.ii 0 2.4.7.1.i 3 2.5.4.4.i 2 
2.3.2.2 4 2.4.2.4 0 2.4.7.1.ii 3 2.5.4.4.ii 2 
2.3.2.3 4 2.4.2.5 0 2.4.7.1.iii 3 2.5.4.4.iii 2 
2.3.2.4 2 2.4.2.6 0 2.4.7.2.i 3 2.5.4.4.iv 2 
2.3.2.5 2 Overall Sc. 0.5 2.4.7.2.ii 3 2.5.4.4.v 2 
Overall Sc. 3.3 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 1.4 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 1 Overall Sc. 3 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 1 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 3 2.4.3.2 0 2.5.1 Monit & Measurement 2.6.ii 1 
2.3.3.3.i 4 2.4.3.3 0 Requirement Extent 2.7. 2 
2.3.3.3.ii 3 2.4.3.4 1 2.5.1.1 2 2.8.i 2 
2.3.3.3.iii 1 Overall Sc. 0.6 2.5.1.2.i 2 2.8.ii 2 
2.3.3.3.iv 1 2.4.4 Documentation 2.5.1.2.ii 0 2.8.iii 1 
2.3.3.3.v 2 Requirement Extent 2.5.1.2.iii 0 Overall Sc. 1.5 
2.3.3.3.vi 1 2.4.4.1 2 2.5.1.3.i 2   
2.3.3.3.vii 0 2.4.4.2.i 3 2.5.1.3.ii 1   
2.3.3.4.i 4 2.4.4.2.ii 2 2.5.1.3.iii 1   
2.3.3.4.ii 3 2.4.4.2.iii 3 2.5.1.4 2   
2.3.3.5 2 Overall Sc. 2.5 2.5.1.4.i 2   
2.3.3.6 4   2.5.1.4.ii 2   
2.3.3.7 4   2.5.1.4.iii 2   
Overall Sc. 2.4   2.5.1.5 2   
    Overall Sc. 1.5   
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
101
Pharmaceutical Company 1; Analysis and Evaluation 
 
Figure 22: EMS requirements Overall and Grand score for Pharmaceutical Company 1 
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Figure 22 shows the commitment levels of the individual requirement in the ISO 14001 
environmental management system by Pharmaceutical Company 1. From the figure it can 
be seen that more than 60% of the environmental management requirement are having just 
an average level of commitment, rendering the whole system to achieve an average grand 
score of 2.1 
          An EMS Grand score of “2.1” shows the extent of commitment to the overall 
requirements in the ISO 14001 environmental management system standard of the 
pharmaceutical company 1. A comparison of this Grand score with the scores on the five 
point scale implies the company has almost all of the ISO 14001 environmental 
management system standard requirements partially documented and partially 
implemented. 
 
Strengths in the Environmental Management Systems 
 
 From Figure 22 in conjunction with appendix III and IV, it can be seen that the 
company is competent and for that matter committed to requirements like, general 
requirements and policy, legal and other requirements, objectives and targets, 
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documentation, document control, operational control, emergency preparation and 
response, non-conformance and corrective action and the management of records. 
 
General Requirements and Policy 
 
 The pharmaceutical company seems to have an established, documented, 
implemented and maintained an environmental management system, and have an 
environmental policy which is documented, and includes commitment to continual 
improvement, pollution prevention and in compliance with all applicable legislative and 
regulatory requirements. 
 
Legal and other Requirements 
 
 Procedures to identify and have access to all legal and other requirements seem to 
be prefect. The company has procedures to identify and have access to: 
• Regulatory requirements, 
• Other legal requirements (permits, consent order etc), 
• Corporate requirements,  
• Contractor requirements, agency, etc and, 
• Voluntary initiatives. 
 
Objectives and Targets 
 
 The company seems to have established and maintained environmental objectives 
and targets which are documented, and reviewed given appropriate consideration to legal 
and other requirements, significant environmental impacts, technological options, and 
financial, operational and business requirements. These objectives are however consistent 
to pollution prevention and other environmental commitments and are periodically 
reviewed and updated. 
 
Documentation and Document Control 
 
From Figure 22, it can be seen that the company has adequately documented its 
environmental management system to describe its core elements and their interaction and 
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also provides direction to related documentation. The company has established procedures 
for controlling all the EMS documents and other requirements relating to the system and 
these documents are periodically reviewed, revised and approved for adequacy by 
authorised personnel. Obsolete documents are promptly removed from all points of issue 
and use. 
 
Operational Control 
 
 Operational Control which connects the EMS with the company as a whole seems 
to be in place and very effective.  All critical functions related to significant aspects, 
objectives and targets are identified and procedures and work instructions created to ensure 
proper execution of activities are all perfectly established. Effective procedures are also 
established and maintained to cover all situations where their absence could lead to 
deviations from the company’s environmental policy, objectives and targets.  
 
Emergency preparedness and Response 
 
 It can be seen that pharmaceutical company 1 has established procedures to identify 
potential accidents and any emergency situations and seems to have developed enough 
emergency plans and procedures, communicated and tested them in order to assist the 
company under any unexpected incidents. These emergency plans and response are 
frequently been reviewed to check all key procedures for emergency preparation, and have 
developed procedures for managing emergency potentials, train personnel adequately and 
given them correct emergency equipment, and finally process to review the emergency 
system after a drill or incident. 
 
Non-conformance and Corrective Action 
 
 The company have also established procedures for handling and investigating non-
conformance with any and all requirements of the EMS, including applicable governmental 
requirements, taking action to mitigate any impacts caused by such non-conformance and 
for initiating and completing corrective and preventive action.  
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Records 
 
 The company seems to maintaining environmental records and technical data to 
demonstrate conformance with the EMS objectives and targets.  
The company have procedures for identification, maintaining and disposition of 
environmental records, including training and results of audit reviews and all these 
procedures, implemented, periodically reviewed to keep update and consistently followed. 
These records are also legible, identifiable and traceable to the activity, product or service 
to which it relate and are all protected against damage, deterioration or loss. 
 
Weakness in the Environmental Management System 
 
 Apart from the above strengths, the rest of the requirements in the EMS seem not 
to be very effective. These scores are just average and below average performance. The 
ineffectiveness requirements in the system includes, environmental management programs, 
structure and responsibility, training awareness and competence, communication, 
monitoring and measurement, auditing and finally the management review. 
 
Environmental Management Programs 
 
 The company seem to have established programs to achieve environmental 
objectives and targets. However, there are lack of resources like, people, financial and 
equipment to achieve these objectives and targets. There are no designation at the relevant 
organisational levels, time frames, and plans for new products activities and services.  
 
Structure and Responsibility 
 
 The company seems to have defined, documented, communicated and understood 
roles, responsibilities, and authorities defined for each environmental functional area, but 
management do not consistently provide resources essential to the implementation and 
control of the EMS. Finally top management has appointed no specific management 
representative who has defined roles, responsibilities and authority for ensuring that the 
EMS requirements are established, implemented and maintained. 
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Training Awareness and Competence 
 
 The company have partially established procedures that make all personnel aware 
of;  
• the importance of conformance with its environmental policy and procedures  and 
with the requirements of its management system, 
• the significant environmental impacts, actual and potential impacts of their work 
activities and the environmental benefits of improved personnel performance, 
• the role and responsibilities in achieving conformance with its environmental 
policy and procedures and with the requirements of its EMS, including emergency 
preparedness and response requirements. 
However, there are no procedures or other methodology established for properly 
identifying the environmental training needs of managers, technical staff, other employees 
and contractors. There are also no procedures that personnel whose work may create a 
significant environmental impact receive the appropriate education and training. 
 
Communication 
 
 As far as communication is concern, the company seems not to have established 
an environmental communication procedures relating to its environmental aspects and 
EMS that provide for; 
• internal communication between various levels and function of the company, 
• receiving, documenting and responding to relevant communications from external 
interested parties. 
 
Monitoring and Measurement 
 
After establishing an environmental management system, there is always the need 
to have procedures for describing how the company monitors and measure its key 
parameters of operations. This pharmaceutical company need to establish the 
characteristics of its operations and activities which can have a significant impact on the 
environment monitored and measured regularly.  
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Auditing 
 
 The company seems to have programs and procedures for conduction periodic 
EMS auditing. These programs also seems to be  sufficiently comprehensive as to cover 
the scope of each audit, frequency of audits, a standard audit methodology, have defined 
responsibilities of auditors and all parties involved and reporting.  
 However, the programs do not appropriately: 
• determine if the EMS conforms to a planned arrangement for environmental 
management including the ISO 14001 requirements, 
• determine if the EMS has been properly implemented and maintained, 
• provide information on the results of audits and, 
• give due consideration in the scheduling and importance of the company’s 
activities, products, services etc., being audited and the results of previous audits. 
 
Management Review 
 
 The company’s management reviews addresses the possible need for changes to 
the environmental policy, objectives and other elements within the EMS, in light of the 
EMS audit results, changing circumstances, commitment to continual improvements.  
However, top management do not periodically review the EMS to ensure continuing 
suitability, adequacy and effectiveness and to check whether EMS are properly 
documented. 
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4.4.7 Rubber and Plastic Products Companies 
4.4.7.1 Rubber and Plastic Products Company 1 
Table 19: Calculation of Overall EMS Score Rubber and Plastic Products Co. 1 
Rubber and Plastic Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 0 2.4.5.1 0 2.5.2.1 1 
2.2.1. 2 2.3.4.2.i 0 2.4.5.2.i 0 2.5.2.1.i 1 
2.2.1.i 1 2.3.4.2.ii 0 2.4.5.2.ii 0 2.5.2.2.i 0 
2.2.1.ii 2 2.3.4.2.iii 0 2.4.5.2.iii 0 2.5.2.2.ii 0 
2.2.1.iii 2 2.3.4.2.iv 0 2.4.5.3.i 0 2.5.2.2.iii 0 
2.2.1.iv 1 2.3.4.3 1 2.4.5.3.ii 0 2.5.2.3 1 
2.2.2. 2 Overall Sc. 0.2 2.4.5.4 1 2.5.2.4 1 
2.2.3. 1 2.4 Imp and Operation 2.4.5.5.i 0 Overall Sc. 0.6 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 0 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 0 Requirement Extent 
2.2.6. 1 2.4.1.1.i 1 2.4.5.5.iv 0 2.5.3.1 1 
2.2.7. 2 2.4.1.1.ii 1 2.4.5.6 0 2.5.3.2.i 0 
Overall Sc. 1.6 2.4.1.1iii 1 2.4.5.7 0 2.5.3.2.ii 0 
2.3 Planning 2.4.1.1.iv 1 2.4.5.8.i 1 2.5.3.2.iii 0 
2.3.1 Environmental Aspects 2.4.1.2.i 1 2.4.5.8.ii 0 2.5.3.3.i 0 
Requirement Extent 2.4.1.2.ii 1 2.4.5.8.iii 1 2.5.3.3.ii 0 
2.3.1.1 1 2.4.1.2.iii 1 2.4.5.8.iv 1 2.5.3.3.iii 0 
2.3.1.2 1 2.4.2.3.i 0 2.4.5.8.v 1 2.5.3.3.iv 0 
2.3.1.3 1 2.4.1.3.ii 0 Overall Sc. 0.3 2.5.3.3.v 0 
2.3.1.4 2 Overall Sc. 0.8 2.4.6 Operational control 2.5.3.4 1 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 0.2 
Overall Sc. 1.4 Requirement Extent 2.4.6.1 1 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 0 2.4.6.2.i 1 Requirement Extent 
Requirement Extent 2.4.2.1.ii 0 2.4.6.2.ii 0 2.5.4.1 0 
2.3.2.1 x 2.4.2.1.iii 0 2.4.6.3.i 0 2.5.4.2.i 0 
2.3.2.1.i 2 2.4.2.1.iv 0 2.4.6.3.ii 0 2.5.4.2.ii 0 
2.3.2.1.ii 1 2.4.2.2.i 0 2.4.6.3.iii 0 2.5.4.2.iii 0 
2.3.2.1.iii 1 2.4.2.2.ii 0 2.4.6.3.iv 0 2.5.4.3.i 0 
2.3.2.1.iv 2 2.4.2.2.iii 1 Overall Sc. 0.3 2.5.4.3.ii 1 
2.3.2.1.v 1 2.4.2.2.iv 1 2.4.7 Emerg Prep& Response 2.5.4.3.iii 1 
2.3.2.1.vi 2 2.4.2.3.i 0 Requirement Extent 2.5.4.3.iv 1 
2.3.2.1.vii 1 2.4.2.3.ii 0 2.4.7.1.i 2 2.5.4.4.i 1 
2.3.2.2 2 2.4.2.4 0 2.4.7.1.ii 2 2.5.4.4.ii 1 
2.3.2.3 2 2.4.2.5 1 2.4.7.1.iii 2 2.5.4.4.iii 1 
2.3.2.4 2 2.4.2.6 0 2.4.7.2.i 1 2.5.4.4.iv 1 
2.3.2.5 2 Overall Sc. 0.2 2.4.7.2.ii 1 2.5.4.4.v 1 
Overall Sc. 1.6 2.4.3 Communication 2.4.7.2.iii 1 Overall Sc. 0.6 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 1 2.6 Management Review 
Requirement Extent 2.4.3.1.i 0 Overall Sc. 1.4 Requirement Extent 
2.3.3.1 1 2.4.3.1.ii 0 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 1 2.4.3.2 0 2.5.1 Monit & Measurement 2.6.ii 1 
2.3.3.3.i 1 2.4.3.3 0 Requirement Extent 2.7. 1 
2.3.3.3.ii 1 2.4.3.4 0 2.5.1.1 1 2.8.i 1 
2.3.3.3.iii 1 Overall Sc. 0 2.5.1.2.i 1 2.8.ii 1 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 1 2.8.iii 1 
2.3.3.3.v 1 Requirement Extent 2.5.1.2.iii 1 Overall Sc. 1 
2.3.3.3.vi 2 2.4.4.1 0 2.5.1.3.i 0   
2.3.3.3.vii 1 2.4.4.2.i 0 2.5.1.3.ii 0   
2.3.3.4.i 2 2.4.4.2.ii 0 2.5.1.3.iii 0   
2.3.3.4.ii 2 2.4.4.2.iii 0 2.5.1.4 0   
2.3.3.5 1 Overall Sc. 0 2.5.1.4.i 0   
2.3.3.6 1   2.5.1.4.ii 0   
2.3.3.7 1   2.5.1.4.iii 0   
Overall Sc. 1.3   2.5.1.5 1   
    Overall Sc. 0.4   
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Rubber and Plastic Products Company 1; Analysis and Evaluation 
 
Figure 23: EMS requirements Overall and Grand score for Rubber and Plastics Products 
Company 1 
 
0 0,5 1 1,5 2 2,5 3 3,5 4
Extent/Score
Gen req and policy
Environmental aspects
Legal and other req
Objectives and targets
Environmental mgmt prog
Structure and responsibility
Training awar, and comp.
Communication
Documentation
Document control
Operational control
Emerg, prep and response
Monitoring and measuremt.
Nonconf, and corr, action
Records
EMS Audit
Management review
Grand Score
R
eq
ui
re
m
en
t
EMS requirements Overall and Grand Score for Rubber and Plastics products Co. 1
 
 
A snap shot at Figure 23 shows the commitment levels of each requirement in the ISO 
14001 environmental management system by Rubber and Plastics Products Company 1. 
The 17 elements representing the extent of commitment at various levels in the company 
EMS, shows a below average commitment at all levels, trailing even the basic “ground 
rules”, legal and other requirements. Figure 23 shows the company is very weak as far as 
corporate environmental management systems are concern. 
          An EMS Grand score of “0.7” shows how low the company is committed to the 
overall requirements in the ISO 14001 environmental management system standard. A 
comparison of this Grand score with the scores on the five point scale implies the company 
has almost all the requirements just partially documented and not implemented. 
  Evidence of this can be seen from figure 23 in conjunction with appendix III and IV 
which shows almost all the elements are less than the “threshold” value of 2 on the scale. It 
seems there are no procedures for almost every requirement rendering the entire system 
very weak. Hence, there is the need to really re-engineering the whole EMS again to 
achieve some effectives in the system.  
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4.4.7.2 Rubber and Plastic Products Company 2 
Table 20. Calculation of Overall EMS Score Rubber and Plastic Products Co. 2 
Rubber and Plastic Products Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 2 2.3.4.1 1 2.4.5.1 0 2.5.2.1 1 
2.2.1. 2 2.3.4.2.i 1 2.4.5.2.i 0 2.5.2.1.i 2 
2.2.1.i 3 2.3.4.2.ii 1 2.4.5.2.ii 0 2.5.2.2.i 1 
2.2.1.ii 3 2.3.4.2.iii 1 2.4.5.2.iii 0 2.5.2.2.ii 1 
2.2.1.iii 2 2.3.4.2.iv 2 2.4.5.3.i 0 2.5.2.2.iii 1 
2.2.1.iv 2 2.3.4.3 2 2.4.5.3.ii 0 2.5.2.3 2 
2.2.2. 3 Overall Sc. 1.3 2.4.5.4 0 2.5.2.4 1 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 1 Overall Sc. 1.3 
2.2.4. 1 2.4.1 Str and Resp 2.4.5.5.ii 1 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 0 Requirement Extent 
2.2.6. 2 2.4.1.1.i 1 2.4.5.5.iv 1 2.5.3.1 1 
2.2.7. 2 2.4.1.1.ii 1 2.4.5.6 1 2.5.3.2.i 1 
Overall Sc. 2.2 2.4.1.1iii 1 2.4.5.7 0 2.5.3.2.ii 1 
2.3 Planning 2.4.1.1.iv 1 2.4.5.8.i 1 2.5.3.2.iii 1 
2.3.1 Environmental Aspects 2.4.1.2.i 1 2.4.5.8.ii 1 2.5.3.3.i 0 
Requirement Extent 2.4.1.2.ii 1 2.4.5.8.iii 1 2.5.3.3.ii 0 
2.3.1.1 1 2.4.1.2.iii 1 2.4.5.8.iv 1 2.5.3.3.iii 0 
2.3.1.2 2 2.4.2.3.i 0 2.4.5.8.v 1 2.5.3.3.iv 0 
2.3.1.3 2 2.4.1.3.ii 2 Overall Sc. 0.5 2.5.3.3.v 0 
2.3.1.4 2 Overall Sc. 1 2.4.6 Operational control 2.5.3.4 1 
2.3.1.5 2 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 0.5 
Overall Sc. 1.8 Requirement Extent 2.4.6.1 0 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 1 2.4.6.2.i 0 Requirement Extent 
Requirement Extent 2.4.2.1.ii 1 2.4.6.2.ii 0 2.5.4.1 0 
2.3.2.1 x 2.4.2.1.iii 0 2.4.6.3.i 0 2.5.4.2.i 0 
2.3.2.1.i 1 2.4.2.1.iv 0 2.4.6.3.ii 0 2.5.4.2.ii 0 
2.3.2.1.ii 1 2.4.2.2.i 1 2.4.6.3.iii 0 2.5.4.2.iii 0 
2.3.2.1.iii 3 2.4.2.2.ii 1 2.4.6.3.iv 0 2.5.4.3.i 0 
2.3.2.1.iv 2 2.4.2.2.iii 1 Overall Sc. 0 2.5.4.3.ii 0 
2.3.2.1.v 2 2.4.2.2.iv 1 2.4.7 Emerg Prep& Response 2.5.4.3.iii 0 
2.3.2.1.vi 2 2.4.2.3.i 0 Requirement Extent 2.5.4.3.iv 0 
2.3.2.1.vii 2 2.4.2.3.ii 1 2.4.7.1.i 2 2.5.4.4.i 0 
2.3.2.2 2 2.4.2.4 1 2.4.7.1.ii 2 2.5.4.4.ii 0 
2.3.2.3 2 2.4.2.5 1 2.4.7.1.iii 2 2.5.4.4.iii 0 
2.3.2.4 2 2.4.2.6 1 2.4.7.2.i 2 2.5.4.4.iv 0 
2.3.2.5 2 Overall Sc. 0.8 2.4.7.2.ii 2 2.5.4.4.v 0 
Overall Sc. 1.9 2.4.3 Communication 2.4.7.2.iii 2 Overall Sc. 0 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 2 2.6 Management Review 
Requirement Extent 2.4.3.1.i 1 Overall Sc. 2 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 1 
2.3.3.2 2 2.4.3.2 2 2.5.1 Monit & Measurement 2.6.ii 1 
2.3.3.3.i 3 2.4.3.3 2 Requirement Extent 2.7. 0 
2.3.3.3.ii 3 2.4.3.4 2 2.5.1.1 1 2.8.i 1 
2.3.3.3.iii 2 Overall Sc. 1.8 2.5.1.2.i 0 2.8.ii 1 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 0 2.8.iii 1 
2.3.3.3.v 2 Requirement Extent 2.5.1.2.iii 0 Overall Sc. 0.8 
2.3.3.3.vi 2 2.4.4.1 1 2.5.1.3.i 1   
2.3.3.3.vii 2 2.4.4.2.i 0 2.5.1.3.ii 1   
2.3.3.4.i 3 2.4.4.2.ii 0 2.5.1.3.iii 1   
2.3.3.4.ii 3 2.4.4.2.iii 0 2.5.1.4 0   
2.3.3.5 2 Overall Sc. 0.2 2.5.1.4.i 0   
2.3.3.6 2   2.5.1.4.ii 0   
2.3.3.7 0   2.5.1.4.iii 0   
Overall Sc. 2.1   2.5.1.5 1   
    Overall Sc. 0.4   
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Rubber and Plastic Products Company 2; Analysis and Evaluation 
Figure 24. EMS requirements Overall and Grand score for Rubber and Plastic Company 2 
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 Figure 24 shows the commitment levels of each requirement of the ISO 14001 
environmental management system by Rubber and Plastics Products Company 2. The 17 
elements representing the extent of commitment at various levels in the company EMS, 
show a below average commitment at all levels, apart from the general requirements and 
policy, objectives and targets, and emergency preparedness and response. Table 20 reveals 
an absolute weakness in the environmental management system. 
          An EMS Grand score of “1.1” shows how low the company is committed to the 
overall requirements in the ISO 14001 environmental management system standard. A 
comparison of this Grand score with the scores on the five point scale implies the company 
has almost all the requirements just partially documented and not implemented. 
  Evidence of this can be seen from figure 24 in conjunction with appendix III and IV, 
which shows that almost all the elements are less than the “threshold” value of 2 on the 
scale. It seems there are no procedures for almost every requirement rendering the entire 
system very weak. Hence, there is the need to re-engineer the whole EMS to achieve some 
effectiveness in the system.  
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4.4.8 Refined Petroleum and Petroleum Products 
4.4.8.1 Refined Petroleum and Petroleum Products 1 
Table 21: Calculation of Overall EMS Score Refined Petroleum and Petroleum Products Co.1  
Refined Petroleum and Petroleum Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 4 2.3.4.1 3 2.4.5.1 3 2.5.2.1 4 
2.2.1. 4 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 4 
2.2.1.i 3 2.3.4.2.ii 3 2.4.5.2.ii 3 2.5.2.2.i 4 
2.2.1.ii 3 2.3.4.2.iii 3 2.4.5.2.iii 4 2.5.2.2.ii 4 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 1 2.5.2.2.iii 4 
2.2.1.iv 4 2.3.4.3 4 2.4.5.3.ii 1 2.5.2.3 4 
2.2.2. 4 Overall Sc. 3.2 2.4.5.4 4 2.5.2.4 4 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 4 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 2 Requirement Extent 2.4.5.5.iii 4 Requirement Extent 
2.2.6. 3 2.4.1.1.i 3 2.4.5.5.iv 4 2.5.3.1 3 
2.2.7. 3 2.4.1.1.ii 4 2.4.5.6 4 2.5.3.2.i 3 
Overall Sc. 3.2 2.4.1.1iii 4 2.4.5.7 4 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 4 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 4 2.5.3.3.i 4 
Requirement Extent 2.4.1.2.ii 4 2.4.5.8.iii 4 2.5.3.3.ii 4 
2.3.1.1 4 2.4.1.2.iii 4 2.4.5.8.iv 4 2.5.3.3.iii 4 
2.3.1.2 4 2.4.2.3.i 4 2.4.5.8.v 2 2.5.3.3.iv 4 
2.3.1.3 4 2.4.1.3.ii 4 Overall Sc. 3.3 2.5.3.3.v 2 
2.3.1.4 4 Overall Sc. 3.7 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 3 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3.3 
Overall Sc. 3.8 Requirement Extent 2.4.6.1 4 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 3 2.4.6.2.i 4 Requirement Extent 
Requirement Extent 2.4.2.1.ii 4 2.4.6.2.ii 2 2.5.4.1 2 
2.3.2.1 X 2.4.2.1.iii 3 2.4.6.3.i 2 2.5.4.2.i 1 
2.3.2.1.i 4 2.4.2.1.iv 2 2.4.6.3.ii 2 2.5.4.2.ii 1 
2.3.2.1.ii 4 2.4.2.2.i 4 2.4.6.3.iii 2 2.5.4.2.iii 1 
2.3.2.1.iii 4 2.4.2.2.ii 3 2.4.6.3.iv 2 2.5.4.3.i 2 
2.3.2.1.iv 4 2.4.2.2.iii 4 Overall Sc. 2.6 2.5.4.3.ii 2 
2.3.2.1.v 4 2.4.2.2.iv 4 2.4.7 Emerg Prep& Response 2.5.4.3.iii 2 
2.3.2.1.vi 4 2.4.2.3.i 4 Requirement Extent 2.5.4.3.iv 2 
2.3.2.1.vii 3 2.4.2.3.ii 4 2.4.7.1.i 4 2.5.4.4.i 2 
2.3.2.2 4 2.4.2.4 4 2.4.7.1.ii 4 2.5.4.4.ii 2 
2.3.2.3 4 2.4.2.5 4 2.4.7.1.iii 4 2.5.4.4.iii 2 
2.3.2.4 4 2.4.2.6 4 2.4.7.2.i 4 2.5.4.4.iv 2 
2.3.2.5 4 Overall Sc. 3.6 2.4.7.2.ii 4 2.5.4.4.v 1 
Overall Sc. 3.9 2.4.3 Communication 2.4.7.2.iii 4 Overall Sc. 1.7 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 4 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 4 Requirement Extent 
2.3.3.1 3 2.4.3.1.ii 4 2.5 Check& Corr. Action 2.6.i 2 
2.3.3.2 3 2.4.3.2 4 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 3 2.4.3.3 4 Requirement Extent 2.7. 3 
2.3.3.3.ii 3 2.4.3.4 4 2.5.1.1 4 2.8.i 1 
2.3.3.3.iii 4 Overall Sc. 3.8 2.5.1.2.i 4 2.8.ii 4 
2.3.3.3.iv 4 2.4.4 Documentation 2.5.1.2.ii 4 2.8.iii 3 
2.3.3.3.v 4 Requirement Extent 2.5.1.2.iii 4 Overall Sc. 2.7 
2.3.3.3.vi 4 2.4.4.1 4 2.5.1.3.i 4   
2.3.3.3.vii 4 2.4.4.2.i 4 2.5.1.3.ii 4   
2.3.3.4.i 3 2.4.4.2.ii 4 2.5.1.3.iii 4   
2.3.3.4.ii 3 2.4.4.2.iii 4 2.5.1.4 4   
2.3.3.5 3 Overall Sc. 4 2.5.1.4.i 4   
2.3.3.6 3   2.5.1.4.ii 4   
2.3.3.7 3   2.5.1.4.iii 4   
Overall Sc. 3.3   2.5.1.5 4   
    Overall Sc. 4   
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Refined Petroleum and Petroleum Products 1; Analysis and Evaluation 
 
Figure 25: EMS requirements Overall and Grand score for Refined Petroleum and 
Petroleum Products 1 
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Figure 25 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by the Refined Petroleum and Petroleum Products 
Company 1. The 17 elements representing the extent of commitment at various levels in 
the company’s EMS show an above average commitment at all levels of the ISO 14001 
environmental management system apart from the auditing stage.  
          An EMS Grand score of “3.4” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements of the ISO 14001 environmental management 
system standard of the company. A comparison of this Grand score with the scores on the 
five point scale implies the company  have almost all of the ISO 14001 environmental 
management system standard requirements fully documented and almost fully 
implemented at all levels in the management system. 
The company seems to be very effective as far as environmental issues are concerned. The 
Overall and Grand EMS requirement scores as shown in table 21 and figure 25 shows there 
is a structured process for the achievement of continual improvement, pollution prevention 
and compliance. 
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Weakness in the Environmental Management System 
 
Environmental Management Auditing 
 
 The company seems to have an appropriate EMS audit program that determine if 
the EMS conforms to planned arrangements for environmental management which 
determines whether the EMS has been properly implemented and maintained and also 
provide information on results of audits. The EMS procedure also seems to be very 
comprehensive to cover the scope of each audit, frequency, standard auditing 
methodology, responsibilities of auditors and all parties involved but it does not effectively 
report audit results. Moreover, there are procedures and programs for conducting periodic 
EMS audits but are not well implemented, periodically reviewed, and consistently 
followed. 
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4.4.9 Pulp, Paper and Paper Products 
4.4.9.1 Pulp, Paper and Paper Products Company 1 
Table 22: Calculation of Overall EMS Score Pulp, Paper and Paper Products Co. 1 
Pulp, Paper and Paper Products  Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 1 2.4.5.1 0 2.5.2.1 No ans
2.2.1. 3 2.3.4.2.i 1 2.4.5.2.i 0 2.5.2.1.i No ans
2.2.1.i 3 2.3.4.2.ii 1 2.4.5.2.ii 0 2.5.2.2.i No ans
2.2.1.ii 3 2.3.4.2.iii 1 2.4.5.2.iii 0 2.5.2.2.ii No ans
2.2.1.iii 3 2.3.4.2.iv 1 2.4.5.3.i 0 2.5.2.2.iii No ans
2.2.1.iv 3 2.3.4.3 2 2.4.5.3.ii 0 2.5.2.3 No ans
2.2.2. 3 Overall Sc. 1.2 2.4.5.4 0 2.5.2.4 No ans
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i No ans Overall Sc. 0 
2.2.4. 3 2.4.1 Str and Resp 2.4.5.5.ii No ans 2.5.3 Records 
2.2.5. 0 Requirement Extent 2.4.5.5.iii No ans Requirement Extent 
2.2.6. 2 2.4.1.1.i No ans 2.4.5.5.iv No ans 2.5.3.1 No ans
2.2.7. 2 2.4.1.1.ii No ans 2.4.5.6 No ans 2.5.3.2.i No ans
Overall Sc. 2.6 2.4.1.1iii No ans 2.4.5.7 No ans 2.5.3.2.ii No ans
2.3 Planning 2.4.1.1.iv No ans 2.4.5.8.i No ans 2.5.3.2.iii No ans
2.3.1 Environmental Aspects 2.4.1.2.i No ans 2.4.5.8.ii No ans 2.5.3.3.i No ans
Requirement Extent 2.4.1.2.ii No ans 2.4.5.8.iii No ans 2.5.3.3.ii No ans
2.3.1.1 2 2.4.1.2.iii No ans 2.4.5.8.iv No ans 2.5.3.3.iii No ans
2.3.1.2 2 2.4.2.3.i 0 2.4.5.8.v No ans 2.5.3.3.iv No ans
2.3.1.3 2 2.4.1.3.ii 0 Overall Sc. 0 2.5.3.3.v No ans
2.3.1.4 1 Overall Sc. 0 2.4.6 Operational control 2.5.3.4 No ans
2.3.1.5 0 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 0 
Overall Sc. 1.4 Requirement Extent 2.4.6.1 No ans  2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 1 2.4.6.2.i No ans Requirement Extent 
Requirement Extent 2.4.2.1.ii 1 2.4.6.2.ii No ans 2.5.4.1 No ans
2.3.2.1 X 2.4.2.1.iii 1 2.4.6.3.i No ans 2.5.4.2.i No ans
2.3.2.1.i 2 2.4.2.1.iv 2 2.4.6.3.ii No ans 2.5.4.2.ii No ans
2.3.2.1.ii 3 2.4.2.2.i 1 2.4.6.3.iii No ans 2.5.4.2.iii No ans
2.3.2.1.iii 2 2.4.2.2.ii 1 2.4.6.3.iv No ans 2.5.4.3.i No ans
2.3.2.1.iv 2 2.4.2.2.iii 2 Overall Sc. 0 2.5.4.3.ii No ans
2.3.2.1.v 2 2.4.2.2.iv 1 2.4.7 Emerg Prep& Response 2.5.4.3.iii No ans
2.3.2.1.vi 2 2.4.2.3.i 1 Requirement Extent 2.5.4.3.iv No ans
2.3.2.1.vii 2 2.4.2.3.ii 1 2.4.7.1.i No ans 2.5.4.4.i No ans
2.3.2.2 2 2.4.2.4 1 2.4.7.1.ii No ans 2.5.4.4.ii No ans
2.3.2.3 2 2.4.2.5 1 2.4.7.1.iii No ans 2.5.4.4.iii No ans
2.3.2.4 2 2.4.2.6 1 2.4.7.2.i No ans 2.5.4.4.iv No ans
2.3.2.5 2 Overall Sc. 1.1 2.4.7.2.ii No ans 2.5.4.4.v No ans
Overall Sc. 2.1 2.4.3 Communication 2.4.7.2.iii No ans Overall Sc. 0 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv No ans 2.6 Management Review 
Requirement Extent 2.4.3.1.i 0 Overall Sc. 0 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 0 2.5 Check& Corr. Action 2.6.i No ans
2.3.3.2 2 2.4.3.2 0 2.5.1 Monit & Measurement 2.6.ii No ans
2.3.3.3.i 1 2.4.3.3 0 Requirement Extent 2.7. No ans
2.3.3.3.ii 4 2.4.3.4 0 2.5.1.1 No ans 2.8.i No ans
2.3.3.3.iii 2 Overall Sc. 0 2.5.1.2.i No ans 2.8.ii No ans
2.3.3.3.iv 1 2.4.4 Documentation 2.5.1.2.ii No ans 2.8.iii No ans
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii No ans Overall Sc. 0 
2.3.3.3.vi 1 2.4.4.1 No ans 2.5.1.3.i No ans   
2.3.3.3.vii 1 2.4.4.2.i No ans 2.5.1.3.ii No ans   
2.3.3.4.i 4 2.4.4.2.ii No ans 2.5.1.3.iii No ans   
2.3.3.4.ii 1 2.4.4.2.iii No ans 2.5.1.4 No ans   
2.3.3.5 0 Overall Sc. 0 2.5.1.4.i No ans   
2.3.3.6 1   2.5.1.4.ii No ans   
2.3.3.7 0   2.5.1.4.iii No ans   
Overall Sc. 1.6   2.5.1.5 No ans   
    Overall Sc. 0   
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Pulp, paper and Paper Products Company 1; Analysis and Evaluation 
 
Figure 26: EMS requirements Overall and Grand score for Pulp, Paper and Paper Products 
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Figure 26 shows the commitment levels of each requirement of the ISO 14001 
environmental management system by Pulp, Paper and Paper Products Company 1. The 17 
elements representing the extent of commitment at various levels in the company EMS 
shows a below average commitment at all levels apart from the basic EMS requirements 
and the basic “ground rules”, legal and other requirements. Figure 26 shows the company 
is very weak as far as corporate environmental management systems are concern. 
          An EMS Grand score of “0.6” shows how low the company is committed to the 
overall requirements of the ISO 14001 environmental management system standard. A 
comparison of this Grand score with the scores on the five point scale implies the company 
has almost all the requirements just partially documented and not implemented. 
  Evidence of this can be seen from figure 26 which shows that almost all the elements 
are less than the “threshold” value of 2 on the scale. It seems there are no procedures for 
almost every requirement rendering the entire system very weak; hence there is the need to 
re-engineer the whole EMS to achieve some effectiveness in the system. However, it must 
be noted the company’s EMS is currently under documentation with consultants and hope 
performance will change for the better after implementation. 
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4.4.10 Textile and Textile Products 
4.4.10.1 Textile and Textile Products 1 
Table 23: Calculation of Overall EMS Score Textile and Textile Products Co.1  
Textile and Textile Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 3 2.4.5.1 2 2.5.2.1 2 
2.2.1. 3 2.3.4.2.i 3 2.4.5.2.i 2 2.5.2.1.i 2 
2.2.1.i 3 2.3.4.2.ii 3 2.4.5.2.ii 2 2.5.2.2.i 2 
2.2.1.ii 3 2.3.4.2.iii 2 2.4.5.2.iii 2 2.5.2.2.ii 2 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 3 2.5.2.2.iii 2 
2.2.1.iv 2 2.3.4.3 3 2.4.5.3.ii 3 2.5.2.3 2 
2.2.2. 2 Overall Sc. 2.8 2.4.5.4 2 2.5.2.4 3 
2.2.3. 3 2.4 Imp and Operation 2.4.5.5.i 2 Overall Sc. 2.1 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 2 2.5.3 Records 
2.2.5. 1 Requirement Extent 2.4.5.5.iii 2 Requirement Extent 
2.2.6. 3 2.4.1.1.i 3 2.4.5.5.iv 2 2.5.3.1 3 
2.2.7. 3 2.4.1.1.ii 3 2.4.5.6 2 2.5.3.2.i 3 
Overall Sc. 2.6 2.4.1.1iii 2 2.4.5.7 2 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 2 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 2 2.4.5.8.ii 2 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 2 2.5.3.3.ii 3 
2.3.1.1 3 2.4.1.2.iii 3 2.4.5.8.iv 2 2.5.3.3.iii 3 
2.3.1.2 2 2.4.2.3.i 3 2.4.5.8.v 2 2.5.3.3.iv 3 
2.3.1.3 3 2.4.1.3.ii 3 Overall Sc. 2.1 2.5.3.3.v 3 
2.3.1.4 3 Overall Sc. 2.7 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 3 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3 
Overall Sc. 2.8 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 3 Requirement Extent 
Requirement Extent 2.4.2.1.ii 2 2.4.6.2.ii 3 2.5.4.1 3 
2.3.2.1 X 2.4.2.1.iii 1 2.4.6.3.i 3 2.5.4.2.i 3 
2.3.2.1.i 3 2.4.2.1.iv 1 2.4.6.3.ii 2 2.5.4.2.ii 3 
2.3.2.1.ii 3 2.4.2.2.i 2 2.4.6.3.iii 3 2.5.4.2.iii 3 
2.3.2.1.iii 3 2.4.2.2.ii 2 2.4.6.3.iv 2 2.5.4.3.i 2 
2.3.2.1.iv 3 2.4.2.2.iii 2 Overall Sc. 2.7 2.5.4.3.ii 3 
2.3.2.1.v 2 2.4.2.2.iv 2 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 1 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 0 2.4.2.3.ii 2 2.4.7.1.i 3 2.5.4.4.i 3 
2.3.2.2 2 2.4.2.4 3 2.4.7.1.ii 3 2.5.4.4.ii 3 
2.3.2.3 1 2.4.2.5 3 2.4.7.1.iii 3 2.5.4.4.iii 3 
2.3.2.4 2 2.4.2.6 3 2.4.7.2.i 3 2.5.4.4.iv 3 
2.3.2.5 3 Overall Sc. 2.1 2.4.7.2.ii 3 2.5.4.4.v 4 
Overall Sc. 2.1 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 3 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 3 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 3 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2 4 2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 2 2.4.3.3 3 Requirement Extent 2.7. 4 
2.3.3.3.ii 2 2.4.3.4 3 2.5.1.1 3 2.8.i 1 
2.3.3.3.iii 3 Overall Sc. 3 2.5.1.2.i 3 2.8.ii 1 
2.3.3.3.iv 3 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 3 
2.3.3.3.v 3 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 2.5 
2.3.3.3.vi 2 2.4.4.1 3 2.5.1.3.i 3   
2.3.3.3.vii 2 2.4.4.2.i 3 2.5.1.3.ii 3   
2.3.3.4.i 2 2.4.4.2.ii 3 2.5.1.3.iii 3   
2.3.3.4.ii 2 2.4.4.2.iii 3 2.5.1.4 3   
2.3.3.5 3 Overall Sc. 3 2.5.1.4.i 3   
2.3.3.6 3   2.5.1.4.ii 3   
2.3.3.7 3   2.5.1.4.iii 3   
Overall Sc. 2.7   2.5.1.5 3   
    Overall Sc. 3   
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Textile and Textile Products 1; Analysis and Evaluation 
 
Figure 27: EMS requirements Overall and Grand score for Textile and Textile Products 
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Figure 27 shows the commitment levels of the individual requirements of the ISO 14001 
environmental management system by Textile and Textile Products Company 1. The 17 
elements representing the extent of commitment at various levels of EMS show an average 
commitment at all levels of the ISO 14001 environmental management system apart from 
the auditing and the management review stage.  
          An EMS Grand score of “2.6” shows the extent of commitment to the overall 
requirements in the ISO 14001 environmental management system standard of the 
company. A comparison of this Grand score with the scores on the five point scale implies 
the company has almost all the ISO 14001 environmental management system standard 
requirements fully documented and partially implemented at all levels. 
An average commitment seems not to good but one must always remember that one of the 
foundations for an effective EMS is a continual improvement, hence Textile and Textile 
Products Company 1 needs to focus on the average areas like legal and other requirements, 
training, document control, and the non-conformance and corrective action to effectively 
build a strong EMS. 
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4.4.11 Food and Food Products 
4.4.11.1 Food and Food Products 1 
Table 24: Calculation of Overall EMS Score Food and Food Products Co.1 
Food and Food Products Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 3 2.3.4.1 4 2.4.5.1 4 2.5.2.1 3 
2.2.1. 3 2.3.4.2.i 4 2.4.5.2.i 4 2.5.2.1.i 3 
2.2.1.i 4 2.3.4.2.ii 2 2.4.5.2.ii 4 2.5.2.2.i 3 
2.2.1.ii 3 2.3.4.2.iii 4 2.4.5.2.iii 4 2.5.2.2.ii 4 
2.2.1.iii 3 2.3.4.2.iv 3 2.4.5.3.i 3 2.5.2.2.iii 3 
2.2.1.iv 3 2.3.4.3 2 2.4.5.3.ii 4 2.5.2.3 3 
2.2.2. 4 Overall Sc. 3.2 2.4.5.4 4 2.5.2.4 2 
2.2.3. 4 2.4 Imp and Operation 2.4.5.5.i 4 Overall Sc. 3 
2.2.4. 2 2.4.1 Str and Resp 2.4.5.5.ii 4 2.5.3 Records 
2.2.5. 4 Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 3 2.4.5.5.iv 3 2.5.3.1 3 
2.2.7. 4 2.4.1.1.ii 2 2.4.5.6 4 2.5.3.2.i 2 
Overall Sc. 3.4 2.4.1.1iii 3 2.4.5.7 3 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 4 2.5.3.2.iii 2 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 4 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 4 2.4.5.8.iii 4 2.5.3.3.ii 3 
2.3.1.1 4 2.4.1.2.iii 3 2.4.5.8.iv 4 2.5.3.3.iii 3 
2.3.1.2 4 2.4.2.3.i 4 2.4.5.8.v 4 2.5.3.3.iv 3 
2.3.1.3 4 2.4.1.3.ii 4 Overall Sc. 3.8 2.5.3.3.v 3 
2.3.1.4 3 Overall Sc. 3.2 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.8 
Overall Sc. 3.8 Requirement Extent 2.4.6.1 4 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 1 2.4.6.2.i 4 Requirement Extent 
Requirement Extent 2.4.2.1.ii 3 2.4.6.2.ii 4 2.5.4.1 3 
2.3.2.1 X 2.4.2.1.iii 2 2.4.6.3.i 4 2.5.4.2.i 3 
2.3.2.1.i 4 2.4.2.1.iv 2 2.4.6.3.ii 4 2.5.4.2.ii 4 
2.3.2.1.ii 3 2.4.2.2.i 3 2.4.6.3.iii 4 2.5.4.2.iii 2 
2.3.2.1.iii 4 2.4.2.2.ii missing 2.4.6.3.iv 3 2.5.4.3.i 2 
2.3.2.1.iv 3 2.4.2.2.iii  Overall Sc. 3.8 2.5.4.3.ii 3 
2.3.2.1.v missing 2.4.2.2.iv  2.4.7 Emerg Prep& Response 2.5.4.3.iii 2 
2.3.2.1.vi  2.4.2.3.i  Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii  2.4.2.3.ii  2.4.7.1.i 3 2.5.4.4.i 4 
2.3.2.2  2.4.2.4  2.4.7.1.ii 4 2.5.4.4.ii 3 
2.3.2.3  2.4.2.5  2.4.7.1.iii 4 2.5.4.4.iii 3 
2.3.2.4  2.4.2.6 missing 2.4.7.2.i 3 2.5.4.4.iv 3 
2.3.2.5 missing Overall Sc. 2.2 2.4.7.2.ii 4 2.5.4.4.v 3 
Overall Sc. 3.5 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 2.9 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 3.4 Requirement Extent 
2.3.3.1 missing 2.4.3.1.ii 4 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2  2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 4 
2.3.3.3.i  2.4.3.3 3 Requirement Extent 2.7. 4 
2.3.3.3.ii missing 2.4.3.4 3 2.5.1.1 4 2.8.i 4 
2.3.3.3.iii 3 Overall Sc. 3.2 2.5.1.2.i 3 2.8.ii 4 
2.3.3.3.iv 2 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 4 
2.3.3.3.v 4 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 4 
2.3.3.3.vi 4 2.4.4.1 4 2.5.1.3.i 3   
2.3.3.3.vii 4 2.4.4.2.i 4 2.5.1.3.ii 3   
2.3.3.4.i 4 2.4.4.2.ii 4 2.5.1.3.iii 2   
2.3.3.4.ii 3 2.4.4.2.iii 4 2.5.1.4 4   
2.3.3.5 3 Overall Sc. 4 2.5.1.4.i 4   
2.3.3.6 3   2.5.1.4.ii 3   
2.3.3.7 3   2.5.1.4.iii 2   
Overall Sc. 3.3   2.5.1.5 2   
    Overall Sc. 2.9   
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Food and Food Products 1; Analysis and Evaluation 
 
Figure 28: EMS requirements Overall and Grand score for Food and Food Products 1 
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 Figure 28 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Food and Food Products Company 1. The 17 
elements representing the extent of commitment at various levels in the company’s EMS 
shows an above average commitment at all levels of the ISO 14001 environmental 
management system requirements.  
          An EMS Grand score of “3.3” on the 0 to 4 point scale, shows the extent of 
commitment to the overall requirements of the ISO 14001 environmental management 
system standard of the company. A comparison of this Grand score with the scores on the 
five point scale implies the company  has almost all of the ISO 14001 environmental 
management system standard requirements fully documented and almost fully 
implemented at all levels in the management system. 
The company seems to be very effective as far as environmental issues are 
concerned. The Overall and Grand EMS requirement scores shown in table 24 and figure 
28 respectively show there is a structured process for the achievement of continual 
improvement, pollution prevention and compliance. Despite the above Grand score of 3.4 
the  company needs to establish effective procedures and methodologies for identifying the 
environmental training needs of its managers, other employees  and contractors. 
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4.4.11.2 Food and Food Products Company 2 
Table 25: Calculation of Overall EMS Score Food and Food Products Co.2 
Food and Food Products Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 4 2.3.4.1 4 2.4.5.1 2 2.5.2.1 3 
2.2.1. 4 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 3 
2.2.1.i 4 2.3.4.2.ii 3 2.4.5.2.ii 4 2.5.2.2.i 3 
2.2.1.ii 2 2.3.4.2.iii 4 2.4.5.2.iii 4 2.5.2.2.ii 3 
2.2.1.iii 4 2.3.4.2.iv 3 2.4.5.3.i 2 2.5.2.2.iii 3 
2.2.1.iv 4 2.3.4.3 3 2.4.5.3.ii 3 2.5.2.3 2 
2.2.2. 4 Overall Sc. 3.3 2.4.5.4 3 2.5.2.4 3 
2.2.3. 4 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 2.8 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 4 Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 2 2.4.5.5.iv 3 2.5.3.1 3 
2.2.7. 4 2.4.1.1.ii 3 2.4.5.6 4 2.5.3.2.i 3 
Overall Sc. 3.8 2.4.1.1iii 2 2.4.5.7 3 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 2 2.4.5.8.i 3 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 3 2.5.3.3.i 3 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 3 2.5.3.3.ii 3 
2.3.1.1 4 2.4.1.2.iii 3 2.4.5.8.iv 3 2.5.3.3.iii 3 
2.3.1.2 4 2.4.2.3.i 4 2.4.5.8.v 0 2.5.3.3.iv 3 
2.3.1.3 4 2.4.1.3.ii 4 Overall Sc. 2.9 2.5.3.3.v 3 
2.3.1.4 4 Overall Sc. 2.9 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3 
Overall Sc. 4 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 3 2.4.6.2.i 2 Requirement Extent 
Requirement Extent 2.4.2.1.ii 3 2.4.6.2.ii 2 2.5.4.1 3 
2.3.2.1 X 2.4.2.1.iii 3 2.4.6.3.i 2 2.5.4.2.i 3 
2.3.2.1.i 4 2.4.2.1.iv 2 2.4.6.3.ii 2 2.5.4.2.ii 3 
2.3.2.1.ii 4 2.4.2.2.i 3 2.4.6.3.iii 2 2.5.4.2.iii 3 
2.3.2.1.iii 4 2.4.2.2.ii 2 2.4.6.3.iv 2 2.5.4.3.i 3 
2.3.2.1.iv 4 2.4.2.2.iii 3 Overall Sc. 2.1 2.5.4.3.ii 3 
2.3.2.1.v 4 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 4 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 2 2.4.2.3.ii 2 2.4.7.1.i 3 2.5.4.4.i 3 
2.3.2.2 4 2.4.2.4 2 2.4.7.1.ii 3 2.5.4.4.ii 3 
2.3.2.3 4 2.4.2.5 2 2.4.7.1.iii 3 2.5.4.4.iii 3 
2.3.2.4 4 2.4.2.6 3 2.4.7.2.i 3 2.5.4.4.iv 3 
2.3.2.5 4 Overall Sc. 2.6 2.4.7.2.ii 2 2.5.4.4.v 3 
Overall Sc. 3.8 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 3 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 2.8 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 2 2.5 Check& Corr. Action 2.6.i 3 
2.3.3.2 4 2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 4 2.4.3.3 3 Requirement Extent 2.7. 3 
2.3.3.3.ii 4 2.4.3.4 3 2.5.1.1 3 2.8.i 3 
2.3.3.3.iii 3 Overall Sc. 2.8 2.5.1.2.i 2 2.8.ii 3 
2.3.3.3.iv 4 2.4.4 Documentation 2.5.1.2.ii 2 2.8.iii 3 
2.3.3.3.v 4 Requirement Extent 2.5.1.2.iii 2 Overall Sc. 3 
2.3.3.3.vi 4 2.4.4.1 4 2.5.1.3.i 2   
2.3.3.3.vii 4 2.4.4.2.i 4 2.5.1.3.ii 2   
2.3.3.4.i 4 2.4.4.2.ii 4 2.5.1.3.iii 2   
2.3.3.4.ii 3 2.4.4.2.iii 3 2.5.1.4 2   
2.3.3.5 4 Overall Sc. 3.7 2.5.1.4.i 2   
2.3.3.6 4   2.5.1.4.ii 2   
2.3.3.7 4   2.5.1.4.iii 2   
Overall Sc. 3.8   2.5.1.5 2   
    Overall Sc. 2.1   
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Food and Food Products Company 2; Analysis and Evaluation 
Figure 29: EMS requirements Overall and Grand score for Food and Food Products 
Company 2 
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 Figure 29 shows the commitment levels of each requirement of the ISO 14001 
environmental management system by the Food and Food Products Company 2. The 17 
elements representing the extent of commitment at various levels in the company’s EMS 
shows an above average commitment at all levels of the ISO 14001 environmental 
management system requirements.  
          An EMS Grand score of “3.1” on the 0 to 4 point scale, shows the extent of 
commitment to the overall requirements of the ISO 14001 environmental management 
system standard of the company. A comparison of this Grand score with the scores on the 
five point scale implies the company  have almost all of the ISO 14001 environmental 
management system standard requirements fully documented and almost fully 
implemented at all levels in the management system. 
The company seems to be very effective as far as environmental issues are 
concerned. The Overall and Grand EMS requirement scores shown in table 25 and figure 
29 respectively show there is a structured process for the achievement of continual 
improvement, pollution prevention and compliance. Despite the above Grand score of 3.1 
the company needs to establish effective procedures and methodologies to monitor and 
measure on a regular basis the key characteristics of its operations and activities that can 
have significant impacts on the environment. 
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4.4.12 Mining 
4.4.12.1 Mining Company 1 
Table 26: Calculation of Overall EMS Score Mining Co. 1  
Mining Co. 1 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 4 2.3.4.1 3 2.4.5.1 4 2.5.2.1 3 
2.2.1. 4 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 3 
2.2.1.i 4 2.3.4.2.ii 3 2.4.5.2.ii 4 2.5.2.2.i 3 
2.2.1.ii 4 2.3.4.2.iii 3 2.4.5.2.iii 3 2.5.2.2.ii 3 
2.2.1.iii 4 2.3.4.2.iv 3 2.4.5.3.i 2 2.5.2.2.iii 3 
2.2.1.iv 4 2.3.4.3 3 2.4.5.3.ii 3 2.5.2.3 3 
2.2.2. 4 Overall Sc. 3 2.4.5.4 4 2.5.2.4 3 
2.2.3. 4 2.4 Imp and Operation 2.4.5.5.i 3 Overall Sc. 3 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 4 Requirement Extent 2.4.5.5.iii 3 Requirement Extent 
2.2.6. 4 2.4.1.1.i 3 2.4.5.5.iv 3 2.5.3.1 3 
2.2.7. 4 2.4.1.1.ii 3 2.4.5.6 4 2.5.3.2.i 3 
Overall Sc. 4 2.4.1.1iii 3 2.4.5.7 4 2.5.3.2.ii 3 
2.3 Planning 2.4.1.1.iv 3 2.4.5.8.i 4 2.5.3.2.iii 3 
2.3.1 Environmental Aspects 2.4.1.2.i 3 2.4.5.8.ii 4 2.5.3.3.i 2 
Requirement Extent 2.4.1.2.ii 3 2.4.5.8.iii 4 2.5.3.3.ii 3 
2.3.1.1 3 2.4.1.2.iii 4 2.4.5.8.iv 4 2.5.3.3.iii 3 
2.3.1.2 3 2.4.2.3.i 4 2.4.5.8.v 4 2.5.3.3.iv 3 
2.3.1.3 3 2.4.1.3.ii 4 Overall Sc. 3.5 2.5.3.3.v 3 
2.3.1.4 4 Overall Sc. 3.3 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 3 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 2.9 
Overall Sc. 3.2 Requirement Extent 2.4.6.1 3 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 2 2.4.6.2.i 4 Requirement Extent 
Requirement Extent 2.4.2.1.ii 3 2.4.6.2.ii 3 2.5.4.1 4 
2.3.2.1 X 2.4.2.1.iii 3 2.4.6.3.i 3 2.5.4.2.i 4 
2.3.2.1.i 3 2.4.2.1.iv 3 2.4.6.3.ii 3 2.5.4.2.ii 4 
2.3.2.1.ii 4 2.4.2.2.i 2 2.4.6.3.iii 3 2.5.4.2.iii 4 
2.3.2.1.iii 4 2.4.2.2.ii 2 2.4.6.3.iv 3 2.5.4.3.i 3 
2.3.2.1.iv 4 2.4.2.2.iii 2 Overall Sc. 3.1 2.5.4.3.ii 3 
2.3.2.1.v 3 2.4.2.2.iv 3 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 3 2.4.2.3.i 3 Requirement Extent 2.5.4.3.iv 3 
2.3.2.1.vii 3 2.4.2.3.ii 3 2.4.7.1.i 4 2.5.4.4.i 3 
2.3.2.2 3 2.4.2.4 4 2.4.7.1.ii 4 2.5.4.4.ii 3 
2.3.2.3 3 2.4.2.5 4 2.4.7.1.iii 3 2.5.4.4.iii 3 
2.3.2.4 4 2.4.2.6 3 2.4.7.2.i 2 2.5.4.4.iv 3 
2.3.2.5 3 Overall Sc. 2.8 2.4.7.2.ii 3 2.5.4.4.v 3 
Overall Sc. 3.4 2.4.3 Communication 2.4.7.2.iii 2 Overall Sc. 3.3 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 4 Overall Sc. 3 Requirement Extent 
2.3.3.1 2 2.4.3.1.ii 3 2.5 Check& Corr. Action 2.6.i 4 
2.3.3.2 3 2.4.3.2 3 2.5.1 Monit & Measurement 2.6.ii 3 
2.3.3.3.i 3 2.4.3.3 3 Requirement Extent 2.7. 4 
2.3.3.3.ii 4 2.4.3.4 3 2.5.1.1 3 2.8.i 4 
2.3.3.3.iii 3 Overall Sc. 3.2 2.5.1.2.i 3 2.8.ii 3 
2.3.3.3.iv 3 2.4.4 Documentation 2.5.1.2.ii 3 2.8.iii 3 
2.3.3.3.v 4 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 3.5 
2.3.3.3.vi 4 2.4.4.1 4 2.5.1.3.i 3   
2.3.3.3.vii 3 2.4.4.2.i 3 2.5.1.3.ii 3   
2.3.3.4.i 4 2.4.4.2.ii 3 2.5.1.3.iii 3   
2.3.3.4.ii 4 2.4.4.2.iii 3 2.5.1.4 2   
2.3.3.5 4 Overall Sc. 3.2 2.5.1.4.i 2   
2.3.3.6 2   2.5.1.4.ii 3   
2.3.3.7 3   2.5.1.4.iii 4   
Overall Sc. 3.2   2.5.1.5 3   
    Overall Sc. 2.7   
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Mining Company 1; Analysis and Evaluation 
 
Figure 30: EMS requirements Overall and Grand Score for Mining Company 1  
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 Figure 30 shows the commitment levels of each requirement of the ISO 14001 
environmental management system by Mining company 1. The 17 elements representing 
the extent of commitment at various levels in the company’s EMS show an above average 
commitment at all levels of the ISO 14001 environmental management system.  
          An EMS Grand score of “3.2” on the 0 to 4 point scale shows the extent of 
commitment to the overall requirements of the ISO 14001 environmental management 
system standard mining company 1. A comparison of this Grand score with the scores on 
the five point scale implies the company have almost all of the ISO 14001 environmental 
management system standard requirements fully documented and almost fully 
implemented at all levels in the management system. 
The company seems to be very effective as far as environmental issues are concerned. The 
Overall and Grand EMS requirement scores shown in table 26 and figure 30 respectively 
show there is a structured process for the achievement of continual improvement, pollution 
prevention and compliance. 
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4.4.12.2 Mining Company 2 
Table 27: Calculation of Overall EMS Score Mining Co.2  
Mining Co. 2 
General Req/Policy 2.3.4 Envtl Mgmt Programs 2.4.5 Document Control 2.5.2 Nonconfor. & Cor.Act
Requirement Extent Requirement Extent Requirement Extent Requirement Extent 
2.1.1. 4 2.3.4.1 4 2.4.5.1 4 2.5.2.1 3 
2.2.1. 4 2.3.4.2.i 3 2.4.5.2.i 4 2.5.2.1.i 3 
2.2.1.i 4 2.3.4.2.ii 4 2.4.5.2.ii 4 2.5.2.2.i 3 
2.2.1.ii 3 2.3.4.2.iii 4 2.4.5.2.iii 4 2.5.2.2.ii 4 
2.2.1.iii 4 2.3.4.2.iv 4 2.4.5.3.i 4 2.5.2.2.iii 4 
2.2.1.iv 3 2.3.4.3 4 2.4.5.3.ii 4 2.5.2.3 4 
2.2.2. 4 Overall Sc. 3.8 2.4.5.4 3 2.5.2.4 4 
2.2.3. 4 2.4 Imp and Operation 2.4.5.5.i 4 Overall Sc. 3.6 
2.2.4. 4 2.4.1 Str and Resp 2.4.5.5.ii 3 2.5.3 Records 
2.2.5. 4 Requirement Extent 2.4.5.5.iii 4 Requirement Extent 
2.2.6. 4 2.4.1.1.i 4 2.4.5.5.iv 4 2.5.3.1 4 
2.2.7. 4 2.4.1.1.ii 4 2.4.5.6 4 2.5.3.2.i 4 
Overall Sc. 3.8 2.4.1.1iii 4 2.4.5.7 4 2.5.3.2.ii 4 
2.3 Planning 2.4.1.1.iv 4 2.4.5.8.i 3 2.5.3.2.iii 4 
2.3.1 Environmental Aspects 2.4.1.2.i 4 2.4.5.8.ii 4 2.5.3.3.i 4 
Requirement Extent 2.4.1.2.ii 4 2.4.5.8.iii 4 2.5.3.3.ii 4 
2.3.1.1 4 2.4.1.2.iii 4 2.4.5.8.iv 4 2.5.3.3.iii 4 
2.3.1.2 4 2.4.2.3.i 4 2.4.5.8.v 4 2.5.3.3.iv 4 
2.3.1.3 4 2.4.1.3.ii 4 Overall Sc. 3.8 2.5.3.3.v 4 
2.3.1.4 4 Overall Sc. 4 2.4.6 Operational control 2.5.3.4 3 
2.3.1.5 4 2.4.3 Train, awar.& Comp. Requirement Extent Overall Sc. 3.9 
Overall Sc. 4 Requirement Extent 2.4.6.1 4 2.5.4 EMS Audit 
2.3.2 Legal and other reqmts 2.4.2.1.i 4 2.4.6.2.i 4 Requirement Extent 
Requirement Extent 2.4.2.1.ii 4 2.4.6.2.ii 3 2.5.4.1 4 
2.3.2.1 X 2.4.2.1.iii 4 2.4.6.3.i 4 2.5.4.2.i 4 
2.3.2.1.i 4 2.4.2.1.iv 4 2.4.6.3.ii 4 2.5.4.2.ii 3 
2.3.2.1.ii 4 2.4.2.2.i 4 2.4.6.3.iii 4 2.5.4.2.iii 4 
2.3.2.1.iii 4 2.4.2.2.ii 4 2.4.6.3.iv 4 2.5.4.3.i 4 
2.3.2.1.iv 4 2.4.2.2.iii 4 Overall Sc. 3.8 2.5.4.3.ii 4 
2.3.2.1.v 3 2.4.2.2.iv 4 2.4.7 Emerg Prep& Response 2.5.4.3.iii 3 
2.3.2.1.vi 4 2.4.2.3.i 4 Requirement Extent 2.5.4.3.iv 4 
2.3.2.1.vii 4 2.4.2.3.ii 3 2.4.7.1.i 4 2.5.4.4.i 4 
2.3.2.2 4 2.4.2.4 3 2.4.7.1.ii 3 2.5.4.4.ii 4 
2.3.2.3 4 2.4.2.5 4 2.4.7.1.iii 4 2.5.4.4.iii 4 
2.3.2.4 4 2.4.2.6 4 2.4.7.2.i 4 2.5.4.4.iv 4 
2.3.2.5 4 Overall Sc. 3.8 2.4.7.2.ii 4 2.5.4.4.v 4 
Overall Sc. 3.9 2.4.3 Communication 2.4.7.2.iii 3 Overall Sc. 3.8 
2.3.3 Object and Targets Requirement Extent 2.4.7.2.iv 3 2.6 Management Review 
Requirement Extent 2.4.3.1.i 3 Overall Sc. 3.6 Requirement Extent 
2.3.3.1 4 2.4.3.1.ii 4 2.5 Check& Corr. Action 2.6.i 3 
2.3.3.2 4 2.4.3.2 4 2.5.1 Monit & Measurement 2.6.ii 4 
2.3.3.3.i 4 2.4.3.3 4 Requirement Extent 2.7. 3 
2.3.3.3.ii 4 2.4.3.4 3 2.5.1.1 4 2.8.i 4 
2.3.3.3.iii 4 Overall Sc. 3.6 2.5.1.2.i 3 2.8.ii 4 
2.3.3.3.iv 4 2.4.4 Documentation 2.5.1.2.ii 4 2.8.iii 4 
2.3.3.3.v 4 Requirement Extent 2.5.1.2.iii 3 Overall Sc. 3.7 
2.3.3.3.vi 4 2.4.4.1 4 2.5.1.3.i 4   
2.3.3.3.vii 4 2.4.4.2.i 3 2.5.1.3.ii 4   
2.3.3.4.i 4 2.4.4.2.ii 4 2.5.1.3.iii 4   
2.3.3.4.ii 4 2.4.4.2.iii 4 2.5.1.4 4   
2.3.3.5 4 Overall Sc. 3.7 2.5.1.4.i 4   
2.3.3.6 4   2.5.1.4.ii 4   
2.3.3.7 4   2.5.1.4.iii 3   
Overall Sc. 4   2.5.1.5 4   
    Overall Sc. 3.7   
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Mining Company 2; Analysis and Evaluation 
 
Figure 31: EMS requirements Overall and Grand score for Mining Company 2 
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 Figure 31 shows the commitment levels of each requirement in the ISO 14001 
environmental management system by Mining company 2. The 17 elements representing 
the extent of commitment at various levels in the company’s EMS show an above average 
commitment at all levels of the ISO 14001 environmental management system.  
          An EMS Grand score of “3.8” on the 0 to 4 point scale, show the extent of 
commitment to the overall requirements of the ISO 14001 environmental management 
system standard of Mining Company 2. A comparison of this Grand score with the scores 
on the five point scale implies mining company 2 has almost all of the ISO 14001 
environmental management system standard requirements fully documented and fully 
implemented at all levels in the management system. 
The company seems to be very effective as far as environmental issues are concerned. The 
Overall and Grand EMS requirement scores shown in table 27 and figure 31 respectively, 
show there is a structured process for the achievement of continual improvement, pollution 
prevention and compliance. 
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Conclusions 
 
The “GAPs” between the ISO requirements and the individual companies’ 
environmental management systems have been identified in order to know the current 
systems in place for managing environmental issues, including existing policies and 
procedures, roles and responsibilities, communication systems, training programs auditing 
and management review. 
These GAPs have also been used for the evaluation of the current status of environmental 
activities in each company. i.e. 
• the relative strengths of current environmental programs and  
• specific EMS elements that need to be addressed or improved.  
These evaluations have been documented and presented in a format that allows for future 
development or improvement of EMS implementation plan for all respondents in this 
research work. Now that the first milestone of this research work has been covered and 
makes it necessary to move on to the second. Hence in the next section the information and 
results gathered so far will be used for a ranking of the companies in relative order of 
commitment as far as their corporate environmental managements are concerned. 
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Section Five 
5. Evaluation of Environmental Commitment in the Ghanaian 
industry/companies 
5.1 Company Level 
Now that the “GAPs” between the requirements of ISO 14001 and the individual 
Ghanaian companies environmental management systems have been identified, it becomes 
possible to use these GAPs to rank the individual companies. In this way their relative 
position as far as environmental management is concerned becomes visible. 
The methodology for this evaluation is a simple one: The GAP is inversely 
proportional to the level of commitment, i.e. the less the GAP between the current level of 
commitment with ISO 14001, the higher that individual company’s rank. GAPs aim at 
identifying companies’ deviations from the ISO 14001 international standard. This means 
the ISO 14001 standard becomes the point of reference, any deviation from this point 
becomes abnormal. Hence, the less the deviation is, the more normal the company is in 
conformance with the standard, and the more the deviation is, the more abnormal the 
company becomes as far as conformity with the standard is concerned.  
Recall from the previous section, that the higher the score for a particular element 
the higher the company is committed as far as that element is concerned. In order words, 
the higher the extent of the overall or the Grand score for a company the more committed 
the company is as far as that requirement, element or the entire EMS is concerned, 
respectively. Hence, the higher the company’s “Grand score”, the less deviated it is from 
the ISO 14001 standard and hence, the more committed it is as far as environmental 
management is concerned. 
Table 28 summarises the results from the previous chapter. It shows Mining 
Company 2 leading with a Grand score of 3.8, followed by Construction Company 1 with 
3.6, then refined Petroleum and Petroleum Products Company with 3.4, and last but not the 
least, Pulp, Paper and Paper Products  Company 1 trailing with a grand score of 0.6. Table 
29 rearranges the companies in the order of commitment for an easy snap shot on rankings. 
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Table 28: Company, Grand score and their rankings 
Company Grand Score Rank 
Chemical Company 1 2.9 8 
Chemical Company 2 1.6 16 
Brewery Company 1 1.9 14 
Brewery Company 2 2.9 8 
Construction Company 1 3.6 2 
Construction Company 2 3.3 4 
Construction Company 3 1.8 15 
Basic metal & Fabricated Metal Products Company 1 2.2 11 
Basic Metal & Fabricated Metal Products Company 2 2.2 11 
Machinery & Equipment Company 1 1.0 18 
Pharmaceutical Company 1 2.1 13 
Rubber & Plastic Products Company 1 0.7 19 
Rubber & Plastic Products Company 2 1.1 17 
Refined Petroleum & Petroleum Products Company 1 3.4 3 
Pulp, Paper and Paper Products Company 1 0.6 20 
Textile and Textile Products 1 2.6 10 
Food and Food Products Company 1 3.3 4 
Food and Food Products Company 2 3.1 7 
Mining Company 1 3.2 6 
Mining Company 2 3.8 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
129
 
Table 29 Descending order of environmental commitment (company level) 
Company Grand Score Rank 
Mining Company 2 3.8 1 
Construction Company 1 3.6 2 
Petroleum and Petroleum Refined 
Products Company 1 
3.4 3 
Construction Company 2 3.3 4 
Food and Food Products 
Company 1 
3.3 4 
Mining Company 1 3.2 6 
Food and food products company 
2 
3.1 7 
Chemical Company 1 2.9 8 
Brewery Company 2 2.9 8 
Textile and Textile Products 
Company 1 
2.6 10 
Basic Metal & Fabricated Metal 
Products 1 
2.2 11 
Basic Metal & Fabricated Metal 
Products 2 
2.2 11 
Pharmaceutical Company 1 2.1 13 
Brewery Company 1 1.9 14 
Construction Company 3 1.8 15 
Chemical Company 2 1.6 16 
Rubber and Plastic Products 
Company 2 
1.1 17 
Machinery and Equipment 
Company 1 
1.0 18 
Rubber and Plastic Products 
Company 1 
0.7 19 
Pulp, Paper and Paper Products 
Company 1 
0.6 20 
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 From Table 29 it can be seen that the rankings have segregated the various 
companies into categories according to their level of environmental commitment. The 
category from Mining Company 2 (rank 1, score 3.8), up till Food and Food Products 
Company 1 (rank 7, score 3.1) seems to have an outstanding performance as far as 
environmental management is concerned. This is depicted in the Table by the very thickest 
arrow. Hence, in Table 29 above, Mining Company 1 and 2, Construction Company 1 and 
2, Food and Food Products Company 1 and 2 and Petroleum and Petroleum Refined 
Products 1 seem to be highly in conformance with ISO 14001 and, hence, have an 
outstanding performance as far as corporate environmental management is concerned. 
 Secondly, the category including Chemical Company 1 (rank 8, score 2.9) to 
Pharmaceutical Company 1 (rank 13, score 2.1) seems to have an above average 
performance as far as environmental managements is concerned. This is depicted in the 
Table by a less thicker arrow. Hence, in Table 29, Chemical Company 1, Brewery 
Company 2, Textile and Textile Products Company 1, Basic Metal and Fabricated Metal 
Products 1 and 2 and Pharmaceutical Company 1 seem to be on an above average level in 
conformance with ISO 14001 and hence, have an above average performance as far as 
corporate environmental management is concerned. 
 Thirdly, it can be said that the category from Brewery Company 1 (rank 14, score 
1.9) to Rubber and Plastics Products Company 2 (rank 17, score 1.1) seems to have an 
average performance as far as environmental management is concerned. Hence, the 
Brewery Company 1, Construction Company 3, Chemical Company 2 and Rubber and 
Plastics Company 2 seem to be on an average level in conformance with ISO 14001 and, 
hence, have an average level of performance as far as corporate environmental 
management is concerned. 
 It can finally be seen from Table 29 that the last category with Machinery and 
Equipment Company 1, Rubber and Plastics Company 1, and Pulp, Paper and Paper 
Products Company 1 seems to be least committed to ISO 14001. The respective companies 
have ranks 18, 19 and 20 with scores 1.0, 0.7, and 0.6, respectively. These three companies 
seem to have the least commitment to environmental management in their operations. One 
may hope they will improve in some time  to come. 
 Figure 32 below depicts the results in another way which is easily accessible. The 
top left shows high level of commitment as discussed already (i.e. Mining Company 2, and 
so on). Moving towards the right hand side in this figure implies not being committed or 
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non compatible with the international standard. One can once again note that Pulp, Paper 
and Paper Products Company is the least committed as far as the standard is concerned.  
 
Figure 32: Grand Score (Companies) 
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The next section will focus on the industry level to show how the various industrial sectors 
are performing as far as environmental management is concerned. Hence, the various 
companies have been grouped according to sectors, and Total Grand Score have been 
calculated, using a similar method as in Appendix V.  
  
5.2 Industry Level 
 In this section companies have been grouped into industry levels for the evaluation 
of the level of environmental commitment. The results for the various industrial sectors 
will assist regulators to learn which sectors of the economy need more education and 
attention and know which ones are putting proactive policies in place to control the 
environment. Hence, the section starts with the grouping of the companies starting from 
the Chemical and Chemical Products to Mining. See Table 30 below for the various 
groupings. 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
132
Table 30: Grand Scores (Industries)  
Chemical and Chemical Products Industry 
Company 1 2 (Sum) 1+2 Grand score 
Chemical Ind. 
Grand score 2.9 1.6 4.5 2.3 
Brewery Industry 
Company 1 2 (Sum) 1+2 Grand score 
Brewery Ind. 
Grand score 1.9 2.9 4.8 2.4 
Construction Industry 
Company 1 2 3 (Sum)1+2+3 Grand score 
Const. Ind. 
Grand score 3.6 3.3 1.8 8.7 2.9 
Basic Metal and Fabricated Metal Products Industry 
Company 1 2 (Sum) 1+2 Grand score 
Metal Ind 
Grand score 2.2 2.2 4.4 2.2 
Machinery and Equipment Industry 
Company 1 Sum 1 Grand score Mach & 
Eqip Ind. 
Grand score 1.0 1.0 1.0 
Pharmaceuticals Industry 
Company 1 Sum 1 Grand score 
Pharmaceutical Ind. 
Grand score 2.1 2.1 2.1 
Rubber and Plastics and Plastics  Products Industry 
Company 1 2 (Sum)1 +2 Grand score 
R&Plast. Ind. 
Grand score 0.7 1.1 1.8 0.9 
Refined Petroleum and Petroleum Products Industry 
Company 1 Sum 1 Grand score 
Petroleum Ind. 
Grand score 3.4 3.4 3.4 
Pulp, Paper and Paper Products Industry 
Company 1 Sum 1 Grand score Pulp and 
Paper Ind. 
Grand score 0.6 0.6 0.6 
Textile and Textile Products Industry 
Company 1 Sum 1 Grand score Textile 
and Textile Ind. 
Grand score 2.6 2.6 2.6 
Food and Food Products Industry 
Company 1 1 (Sum) 1+2 Grand score 
Food Ind 
Grand score 3.3 3.1 6.4 3.2 
Mining Industry 
Comapany 1 2 (Sum) 1+2 Ggrand score 
Mining Ind. 
Grand score 3.2 3.8 7 3.5 
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Table 31. Industry, Grand score and rank 
 
Industry Grand Score Rank 
Chemical and Chemical 
Products 
2.3 7 
Brewery 2.4 6 
Construction 2.9 4 
Basic Metal and Fabricated 
Metal Products 
2.2 8 
Machinery and Equipment 1.0 10 
Pharmaceuticals 2.1 9 
Rubber and Plastics Products 0.9 11 
Petroleum and Petroleum 
Refinery Products 
3.4 2 
Pulp, Paper and Paper Products 0.6 12 
Textile and Textile Products 2.6 5 
Food and Food Products 3.2 3 
Mining 3.5 1 
 
The various industrial levels are shown in Table 31: It has been divided into three main 
columns: industry, Grand Score and ranking. The ranks have been calculated using the 
average mean of the individual companies that conform to the same industry level (see 
Table 30 above). In  Table 30, the Grand Score of each industry level has been calculated 
using the mean of the individual companies Grand Scores.  
For the Chemical industry by way of example, the calculation is as follows: 
Chemical industry: Chemical Company 1 has a grand score of 2.9 and that of Chemical 
Company 2 is 1.6, hence the sum total = 4.5 as in the fourth column and finally the Grand 
score for the chemical and chemical products industry becomes 4.5/2 = 2.3 as in the final 
column of table 30. This procedure has been used in the calculation of the Grand scores for 
each industry in table 30. 
Table 31 shows each industry, its grand score and its rank. Once again the higher 
the scores, the higher the rank and, hence, the more compatible the industry conforms with 
the ISO 14001 EMS standard. 
To be able to know how well industrial sectors conform to the ISO 14001 EMS 
standard (recall this was the second objective of this research work), industrial sectors have 
been assigned with ranks. It can be seen that the Mining sector is the first on the list, 
followed by the Refined Petroleum and Petroleum Products, Food and Food Products, 
Construction, Textile and Textile Products….and finally last but not the least, the Pulp, 
Paper and Paper Products Industry. It can once again be seen from table 32 that the 
Mining, Refined Petroleum and Petroleum Products, Food and Food Products Industries 
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having scores ranging from 3.5 to 3.2 have an outstanding performance as far as ISO 
14001 EMS and in general their corporate environmental management systems seems to be 
very effective. 
 Secondly, the Construction, Textile and Textile Products, Breweries, Chemical and 
Chemical Products, Basic Metal and Fabricated Metal Products, and the Pharmaceutical 
sectors with their scores ranging from 2.9 to 2.1 are placed above average in terms of 
commitment as far as ISO 14001 and their corporate environmental management systems 
are concerned. 
 Thirdly, the Machinery and Equipment sector having an average score of 1.0 are 
just performing on a less than average level in compatible with ISO 14001 and concerning 
its own environmental management. 
 Finally, the rubber, plastics and plastic products, and the pulp, paper and paper 
products with scores ranging between 0.9 to 0.6 have a big gap between their current 
management systems and the requirements of the international standard and, hence, have 
only little bit of commitment on the environmental impacts of their corporate activities. 
 
Table 32: Descending order of Environmental Commitment (Industry Level) 
 
Industry Grand score Rank 
Mining 3.5 1 
Refined petroleum and 
petroleum products 
3.4 2 
Food and food products 3.2 3 
Construction 2.9 4 
Textile and textile products 2.6 5 
Brewery 2.4 6 
Chemical and chemical 
products 
2.3 7 
Basic metal and fabricated 
metal products 
2.2 8 
Pharmaceuticals 2.1 9 
Machinery and equipment 1.0 10 
Rubber, plastics and plastics 
products 
0.9 11 
Pulp, paper and paper products 0.6 12 
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Figure 33 below depicts an easy visual aspect of the various industrial sectors  as 
far as environmental management system is concerned. The top left once again shows a 
high level of commitment and we note again the Mining sector followed by Petroleum and 
Petroleum Refined Products, Food and Food Products and so on. Moving towards the right 
hand side in this figure implies is a sign of less or non-commitment with the international 
standard. It can be seen that Rubber, Plastics and Plastic Products and Pulp, Paper and 
Paper Products industries are lagging  as far as ISO 14001 standard is concerned.  
 
Figure 33: Grand score (industries) 
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5.3 Environmental Commitment in the Ghanaian Economy 
 Table 33 is an updated version of Table 32 to include the mean of the Grand Score 
level of all industrial sectors. The overall commitment at country level in the Ghanaian 
economy has been calculated using the aggregate of all industrial levels. At the bottom of 
this table it can be seen that the sum of the Grand Scores of all industry levels is equal to 
27.1 and, hence, dividing this again by the mean number of industries, which is 12 gives a 
score of 2.3 on the 5 point scale. Finally, this indicates the overall commitment in the 
entire economy. It can be seen that Ghana seems to have an above average commitment as 
far as corporate environmental management systems are concerned.  
 It can also be said that the gap between the standard’s requirements and the existing 
management systems designed by EPA  seems to be averagely in line with the international 
environmental management system standard. The gap is around 1.7, that is around 40%, 
showing EPA’s EMP as being to 60% in conformance with the ISO 14001 standard.  
 
Table 33: Environmental commitment in the Ghanaian economy 
Industry Grand score Rank 
Mining 3.5 1 
Refined Petroleum and 
Petroleum Products 
3.4 2 
Food and Food Products 3.2 3 
Construction 2.9 4 
Textile and Textile Products 2.6 5 
Brewery 2.4 6 
Chemical and Chemical 
Products 
2.3 7 
Basic Metal and Fabricated 
Metal Products 
2.2 8 
Pharmaceuticals 2.1 9 
Machinery and Equipment 1.0 10 
Rubber, Plastics and Plastics 
Products 
0.9 11 
Pulp, Paper and Paper Products 0.6 12 
Sum Total / 12 = Country Sc. 27.1 / 12 = 2.3 Commitment = 2.3 
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5.4 Comparison of the Ghanaian EMP with the ISO 14001 EMS  
The outline of the Ghanaian EPA’s EMP seems very comprehensive and contains 
eight (8) main terms of references. Starting with an Executive Summary, which is in a non-
technical language outlining the main issues addressed in the EMP, it continues with an 
Introduction, policy on environment health and safety, potential impact identification and 
assessment, current environmental management practices, environmental action plan, 
occupational health and safety plan and finally programs to meet requirements. See 
Appendix II. 
The terms of references in the EMP outline are more or less compatible with the 
requirements of ISO 14001. Requirements like environmental policy, environmental 
aspects determination, legal and other requirements, objectives and targets, environmental 
management programs, structure and responsibility, training, awareness and competence, 
communication etc are contained in them however a few comments need to be made:  
 
• The EMP does not follow the cyclic nature of the ISO 14001 environmental 
management system i.e. environmental policy, planning, implementation and 
operation, checking and corrective action and management review; 
• The EMP seems to have no clear requirement in terms of boundaries as to where 
one requirement ends and  the next one follows as in the case clearly defined in ISO 
14001. For instance, the planning phase (see 4.0, 5.0, 6.0, 7.0, and 8.0 in appendix 
II) seems to be inter-twined with the implementation and operation phase as far as 
ISO 14001 is concerned. However, issues like the EMP documentation, document 
control and operational control are ISO requirements under implementation and 
planning are left out in the EMP; 
• Checking and corrective action, seem to be left out in the whole process. Once the 
ISO 14001 EMS is operational it requires monitoring and corrective actions to 
ensure that the EMS obtains the stated objectives and targets. It is required that an 
organization measures, monitors and evaluates its environmental performance to 
ensure continuous improvement. It is also required by ISO 14001 that routine 
environmental and management audits of key activities should be carried out, and 
the performance of each activity is tracked to determine if corrective or preventive 
actions are necessary. Finally, an organization should conduct periodic EMS audits 
to ensure that the EMS is operating effectively and is meeting specified goals. 
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• Finally, the EMP is silent on management review, i.e. performing periodic reviews 
of the EMP for continual improvement. ISO 14001 recommends that an 
organization reviews and continually improves its EMS, with the objective of 
improving its overall environmental performance. The management review 
provides the opportunity to assess and ensure that the EMS is suitable for the 
organization and its objectives, and that it is operating effectively. The management 
review can also utilize the results of the EMS audit to ensure that the EMS 
conforms to ISO 14001.  The EMS should be periodically reviewed by the 
management of the organization to ensure that the established system is 
appropriate, sufficient, implemented effectively and improved continually. An 
EMS is not a stagnant system but must continually evolve to meet an organization’s 
ever-changing needs. 
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5.5 Forward Looking Indicators 
 The research presented above provides information on companies’ environmental 
management with a framework to assist managers to identify the critical components of 
their production activities from an international perspective; it also highlights on their 
strengths and weakness in the elements in ISO 14001 management system. The outcomes 
offer a general environmental management exposure to assist firms to assess their 
adequacy and management of environmental issues, whether they intend to seek 
certification of ISO 14001 standard or not.  
 A score of 2.3 on a 5 point scale or 60% compatibility with the ISO 14001 standard 
gives a positive signal as far as current environmental management implementation tools 
are  concerned. 
Moreover, a just above average sends a positive signal to policy makers, such as the 
EPA and the Ministry of Environment and Science. However, the results also may alert 
policy makers to modify the existing environmental management implementation tools to 
overcome a 1.7 gap, or  40% lag as far as the current implementation tools are concerned. 
The current situation seems to alert individual companies and industries in Ghana 
on their strengths and weaknesses in their environmental management systems. This is 
very vital for responsible economic activities in the country. The overall score in each 
requirement (as shown in Section 4 of this study) gives companies some a sort of signal as 
to which compliance requirements needs to be improved. The outcomes of this study on 
the Ghanaian economy may also be used as a ‘stepping stone’ for neighbouring countries 
in the  West African region or the entire African continent. 
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Section Six 
 
6. Conclusions and Recommendations  
6.1 General Conclusions  
 The research revealed that Ghanaian companies are steadily becoming more aware 
of the importance of protecting the environment and hence the necessity to adopt and 
implement an appropriate environmental management system. The requirements and 
expectations of ISO 14000 are quite different from traditional management strategies. 
Nevertheless, managers could and should learn from their traditional management 
strategies and see how they can integrate the basic traditional management strategies with 
that of the environment.   
In conclusion, it can be said that about 35% of the Ghanaian companies surveyed 
seem to be highly in conformance with the ISO 14001 environmental management 
standard and, hence, have an outstanding performance as far as corporate environmental 
management is concerned. Some 30% of the Ghanaian companies surveyed seem to have 
an above average performance. And about 20% of the companies seem to be on an average 
level. Finally, about 15% of the Ghanaian companies surveyed seem to be less committed 
to the ISO 14001 standard.  
  The analysis at the sectoral levels leads to some interesting conclusions. It can be 
concluded that about 25% of the industries surveyed seems to have an outstanding 
performance as far as ISO 14001 is concerned. Some 50% of the industries surveyed seem 
to be above average. And some 8.3 %, seems to have performing on the less than average 
level. Finally, 16.7% of the industries seems to have a big gap between their current 
management systems and that of the international standard.  
The above observations show that the resource industries which are basically 
foreign direct investors are more compatible with the international standard, followed by 
the ‘big’ traditional locally owned companies, and finally the smaller local and foreign 
companies.   
The last objective of this research was to define the GAP between ISO 14001 and 
the current environmental management plan in the Ghanaian economy.  After  the 
environmental management system development program, objectives and scope was 
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established in the country, there was need to evaluate the current status of environmental 
activities.  
A mean Grand score level of 2.3 on the 5 point scale shows an above average 
commitment as far as corporate environmental management systems are concerned. It can 
be said that the gap between the existing management systems designed by the EPA (EMP) 
seems to be more or less in line with the international ISO 14001 standard. The gap seen to 
be about 1.7 or almost 40%, showing the Ghanaian EPA’s, EMP is around 60% in 
conformance with the ISO 14001 standard.  
Companies with established environmental management departments show 
excellent or above average performance. This is because they always have an 
environmental officer or manager in place who specifically attends to environmental 
issues. 
 
6.2 General Recommendations  
 To date there has been little systematic research on the environmental and 
economic effects of EMS adoption and certification. Research on these issues are essential 
in order to determine whether either EMS implementation or ISO 14001 certification do, 
achieve equal or better environmental results than regulatory compliance alone and if so, 
under what circumstances or with what identifiable EMS characteristics. 
 When a company carries out an environmental GAP analysis, it does not only assist 
in identifying its weak points but also offers benefits in terms of compliance and savings. 
Hence, it is recommended that companies and industries and regulatory bodies take 
advantage of this to learn about their level of commitment both locally and internationally. 
One should note that the benefits resulting from the adoption of EMS may not always be 
tangible in the short term. But in the long term they may be a source of developing a 
competitive advantage for the organisation. 
 It is recommended that in any Gap analysis top management needs to be committed 
to avoid non-completion of the entire process. Management should also be aware of the 
key role that the various stakeholders, among them the employees and suppliers can play in 
the successful formulation and implementation of an environmental management system. 
Especially, employees need to be involved in the initial environmental review, formulation 
and the implementation stages. 
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National information on corporate environmental management can be effectively 
achieved with a GAP analysis, coupled with the traditional periodic environmental 
monitoring.  
 
6.3 Specific Recommendations  
The research of this study gives management of companies an idea of their current 
position as far as their environmental management system and their compliance with ISO 
14001 is concerned. The overall score in each requirement gives companies a sort of signal 
as to which requirement/s in the standard the company needs to improve on. Companies 
need also to recognise that a very good or an excellent overall performance in a particular 
requirement does not mean the organisation is already perfect as far as that requirement is 
concerned. It is recommended that critical examination of all questions takes place and that 
scores should be at least 2 on the 5 point scale before concluding that a company seems 
perfect as far as the requirement in question is concerned.  For example, Refined Petroleum 
and Petroleum Products Company 1 seems to have a very good overall score (3.3) as far as 
environmental management system document control is concerned; however, obsolete 
documents were not promptly removed at points of usage to avoid unintended use. 
A very good Grand Score does not mean that the organisation is perfect as far as its 
environmental management system is concerned. Companies also need to go through all 
the requirements to make sure all overall scores under each requirement are at least 2 on 
the 5 point scale. An example in this case is that of Chemical Company 1, with a Grand 
Score of 2.9 on the 5 point scale. Its documented programs and procedures for conducting 
periodic environmental management systems auditing however were not comprehensive to 
cover the scope of each audit. There was no frequency of audits, no standard auditing 
methodology, no responsibility of auditors and parties involved, and finally no 
methodology for reporting auditing results. 
Therefore, it is recommended that if a company notices any lapse in any of the 
elements in its environmental management system, a quick check should be done by 
referring  any ISO 14001 manual for quick reading to reorganise itself. 
Participating companies in this survey are also advised to always refer to section 
4.3 of this research work. This section contains a detailed presentation and analysis of all 
the companies concerning their strengths and weaknesses as far as their environmental 
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management is concerned. It is recommended to companies reading section 4.3 not to take 
the analysis of the author as final, especially when the organisation happens to be within 
the first 10-20% on the list. Companies should note here that, after all, the first requirement 
of ISO 14001 (policy) emphasizes on “continual improvement”. 
It may also recommended that companies already having environmental 
management systems in place to or planning to develop one to read Section 2.2 of this 
report, in conjunction with the EMP format of the EPA of Ghana. This will give EMS 
developers a clear foundation of what an environmental managements system is and 
prevent developing any sub-normal EMS. Hence, Section 2.2 can be a guide for the 
implementation of environmental management systems which conforms with both local 
and international requirements. 
It is important to bear in mind that the quality of implementation of the ISO 14001 
standard’s requirement does not depend only on the organization level of performance 
achieved using the standard, but also on the completeness and adequacy of the procedures 
and systems established to achieve that performance.  
 It may further be recommended that the EPA pays attention to some of the issues in 
Section 5.4 during future review of the EMP in order to have the EMP fully completed and 
perfectly integrated with other bottom-line objectives.                            
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Section Seven 
7. Appendices 
Appendix I . a. Ghana: An Overview 
Ghana is in the western part of Africa, bordering the Gulf of Guinea, between Cote d'Ivoire 
and Togo (geographic coordinates 8 00 N, 2 00 W). Ghana has a total area of 239,460 sq 
km comprising of 230,940 sq km and 8,520 sq km land and water respectively. See map 1. 
 The country was formed from the merger of the British colony of the Gold Coast 
and the Togo land trust territory. In 1957 Ghana became the first country in colonial Africa 
to gain its independence. A long series of coups resulted in the suspension of the 
constitution in 1981 and the banning of political parties. A new constitution, restoring 
multiparty politics, was approved in 1992. Lt. Jerry Rawlings, head of state since 1981, 
won presidential elections in 1992 and 1996, but was constitutionally prevented from 
running for a third term in 2000. He was succeeded by John Kufour, who defeated former 
Vice President Atta Mills in a free and fair election.  
 The country is divided into ten regions (Ashanti, Brong-Ahafo, Central, Eastern, 
Greater Accra, Northern, Upper East, Upper West, Volta, and Western). The capital city is 
Accra.  
Ghana is endowed with natural resources, and has roughly twice the per capita output of 
the poorer countries in West Africa. Even so, Ghana remains heavily dependent on 
international financial and technical assistance. Gold, timber, and cocoa production are 
major sources of foreign exchange. The domestic economy continues to revolve around 
subsistence agriculture, which accounts for 36% of the GDP and employs 60% of the work 
force. Industry 15% (mining, lumbering, light manufacturing, aluminium smelting, food 
processing with a production growth rate of 3.8% (2000 est.), services 25% (1999 est.) [99] 
The next five sub-appendices are focused on the response to environmental 
problems in Ghana. In this appendices, emphasis was on policies, legislation and the major 
strategies developed in the Ghanaian economy to combat environmental problems. 
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Map 1.Map of Ghana with major capital cities 
 
 
source: the world fact book. http://www.cia.gov/cia/publications/factbook/geos/gh.html [99] 
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Appendix I.b. Industrial, Agricultural and Mining Pollution in Ghana 
 
 Key environmental issues in Ghana are population (20,467,747) and the associated 
growth in demand for natural resources, deforestation, domestic and industrial waste 
disposal and pollution, resulting from industrial and mining operations.  
 The development pattern since the end of the World War II, and particularly after 
independence in 1957, indicates that environmental concerns were not adequately 
addressed (UNCED Ghana., 1991). Soon after the World War II, the colonial 
administrators of the then  Gold Coast invested in many activities which enabled them to 
exploit raw materials to the disadvantage of the environment. In the years following 
independence (1957), the government at that time, in an attempt to reverse the decline in 
output in the key sectors of the economy, and to improve the balance of payment deficits, 
embarked in rapid industrialisation and agricultural mechanisation policy. The capital 
intensive methods, especially in the agricultural sector were of great disadvantage to the 
environment and, therefore, resulted in rapid degradation of the environment and 
precipitated poverty and levels among the majority of Ghanaians ((UNCED Ghana., 1991). 
 The growing concern about industrial pollution, waste disposal, the health and 
safety hazards facing industrial workers, public health problems, and the misuse of 
hazardous chemicals started as far back in 1992. Main industrial polluters were the textile 
industry (30% by weight), the food industry (25%), the petroleum industry (20%), and the 
minerals industry (10%) (IIED, ODA., 1992).  The principal sources of industrial pollution 
are the mineral exploitation and processing, textiles, food, and petroleum refining and 
handling (E PC.,1989).  
 The food and textiles industries are the major contributing factors to water 
pollution. They discharge fruit and vegetable juice, pulp, mineral acids, sugar, washings 
containing yeast and other fermentation residues, hydroxides, carbonates, silicates, 
chloride and sulphide ions, bleaching agents and detergents (IIED, ODA., 1992). The 
breweries are also major contributors of effluent into surface streams. The Accra Brewery, 
for example, discharged 25 million litres/month into the Korle Lagoon in 1976 and in 1989 
the Achimota Brewery constantly discharged 15 million litres/month of waste load into the 
Odaw River [Environmental Management Associates Ltd  1989, UNCED]. The resultant 
effect have been a devastating pollution level of the Korle Lagoon which however, is 
currently (2005) under restoration. 
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 Solid waste from industry and manufacturing ranges from metallic wastes (ferrous 
and non-ferrous) and plastics to organic wastes from food processing industries. Ferrous 
wastes are mainly scrap metals. They are produced by metal industries, automobile shops, 
mines, railways, dry docks and canneries. The non-ferrous wastes include bronze, brass, 
aluminium, silver and copper and usually occur as ore and are often incorporated in ferrous 
wastes while aluminium wastes are obtained as dross and cuttings from aluminium 
processing industries. Solid waste also exists in the form of pallets, drums, spent oil and 
graphite rods (UNCED, Ghana.,1991). Other industries such as paper and printing, 
building and construction, wood processing, and chemical processing also generate wastes 
in varying amounts. 
 Leachate from solid wastes in poorly managed landfill sites pollute both surface 
and ground waters. Sanitation in some areas are poor and waste is often disposed into open 
water courses resulting in water pollution down stream. Untreated industrial effluents also 
cause serious water pollution in the country from many companies discharging effluent 
with lower standards into water courses. The lack of data concerning the quantity of 
industrial effluents and solid wastes make quantification of their effects very difficult in 
and in most cases incorrect. 
 The main problems associated with mining and the manufacturing sectors in Ghana 
are not different from other industrial economies and mainly comprise of water pollution, 
air pollution and soil and land degradation. Of the above, water pollution is the most likely 
risky to human health, since runoff containing high concentrations of suspended sediments 
and other pollutants directly contaminates drinking water sources.  
 The processing of sulphide-gold ore in the south-western part of the country results 
in air pollutants, such as oxides of arsenic, antimony, sulphur and nitrogen, and smoke. In 
the aluminium smelter at Tema, for instance, fluoride and other compounds are emitted 
from a chimney which is above 150m in height but the complaints from the neighbouring 
Kpone inhabitants indicate that “the smoke from the chimney fills the whole town with an 
offensive smell throughout the night and by sunrise the resultant soot is visible” [UNCED, 
Peoples Daily Graphic (a Ghanaian news paper, June 26, 1990].  
In Ghana, metallic ores represent a greater source of environmental pollution than 
non-metallic minerals, due mainly to the presence of heavy metals in ore residues in the 
discharge water (E P C., 1989). The use of old dredges to extract gold from the Ofin River 
at Dunkwa causes high turbidity and a significant increase in suspended solids 
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downstream. Ineffective control of mining activities, to be precise, surface mining, 
removes soil, leaving behind a barren wasteland. Surface mining at Tarkwa, Akwatia, 
Bogoso, Obuasi and other areas have destroyed vast areas of formerly agricultural land. 
 Common air pollutions associated with mineral processing are sulphur dioxide, 
nitrogen dioxide, carbon dioxide, particulate matter (smoke and dust), and the arsenic 
oxide from gold processing. These cause localised contamination of land and water courses 
and can seriously damage human health and inhibit vegetation. (Federal Aviation 
Administration., 2004). 
Most mining in Ghana are open pits, which, generally, are more environmentally damaging 
than underground mining. Solid waste disposal is a problem with both methods resulting in 
dust blown from certain waste dumps, sometimes containing toxics. Ground subsidence 
often results from underground workings.  
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Appendix I. c. Response to Environmental Problems in the Ghanaian Economy 
 
 Environmental problems are faced by almost all countries. There must be some 
ways to reduce them if not to halt them. To be able to achieve sustainable development or 
to have access to the emerging global market. In Ghana as far back as independence in 
1957, very few attempts were made to integrating development with the impact it will have 
on the environment. Policies were focused on maximum exploitation of resources paying 
low attention to development impacts on then generation and for that matter that of the 
future. However, laws were passed to protect resources like rivers and other water bodies, 
forests and savannah vegetation, wildlife and urban pollution, deforestation compounded 
with increased production resulted in paying less attention to these laws. 
 The first national step towards the nation’s environmental issues was the 
establishment of the Environmental Protection Council (EPC) in 1974 after the 1972 
United Nations Conference on Human Environment in Stockholm. The main objective of  
the EPC was to advise the government on environmental issues. At that time, it was the 
one of the bodies in Ghana with the responsibility for protecting the environment, in 1994 
when it was transformed into Environmental Protection Agency. 
 
 Institutional Framework on Environmental Management in Ghana 
 
The Environmental Protection Council 
 
Until the establishment of the Environmental Protection Council (EPC) in 1974 as an 
official body specifically to deal with issues on the environment in Ghana, there were a 
number of institutions in place to deal with environmental issues viz. 
• The Scientific Committee on Problems of the Environment (SCOPE) of the Ghana 
Academy of Arts and Sciences; 
• The Conservation Committee of the Council for Scientific and Industrial Research, 
and  
• The Ghana Working Group on the Environment, which was essentially an informal 
group of individual scientists united by common concern on environmental matters 
(UNCED,Ghana., 1991). 
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Appendix I.d. Principles and Goals of Environmental Management in Ghana 
The principles and goals of Ghana’s response to environmental and development issues 
comprise: 
• principles, and 
• goals and targets of environment and development 
 
Principles Guiding Action 
 
The people and the Government of Ghana in trying to achieve sustainable development 
adopted a number of principles that  were set out in an Environmental Action Plan22 (EAP) 
in 1989 and adopted in 1991. These are: 
• Optimum sustainable yield in the use of resources and ecosystems; 
• Use of cost-effective means to achieve environmental objectives; 
• Delegation of decision-making and action to the most appropriate level of 
government; 
• Polluter pays for the cost of preventing and eliminating pollution and nuisances; 
• Public participation in environmental decision-making and action; 
• Use of incentives in addition to regulatory measures; 
• International co-operation. 
 
Goals and Targets 
 
The main goal of the national environmental policy23 is to improve the surroundings, living 
conditions and the quality of life of the people of the country of Ghana, both present and 
future. 
Basically the policy seeks to: 
• Maintain ecosystems and ecological processes essential for the functioning of the 
biosphere; 
                                                 
22 Adoption of national environmental policy, agenda, legislation, institution strengthening for national 
environmental management.  
 
 
23 This policy provides the framework for the implementation of the country’s Environmental Action Plan 
(EAP).  
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• Ensure sound management of natural resources and the environment; 
• Adequately protect humans, animals and their biological communities and habitats 
against harmful impacts and destructive practices, and preserve biological diversity; 
• Guide development in accordance with quality requirements to prevent, reduce, and 
as far as possible, eliminate pollution and nuisances; 
• Integrate environmental considerations in sectoral structure and socio-economic 
planning at the national, regional, district and grassroots levels; and 
• Seek common solutions to environmental problems in West Africa, Africa and the 
world at large. (UNECD, Ghana., 1991). 
 
Appendix I.e. The Environmental Protection Agency 
 The Environmental Protection Agency (EPA) was a transformation of the then 
Environmental Protection Council by an act of Parliament (Act 490) on the 30th December, 
1994. Since then, the EPA has been given the responsibility of regulating of the 
environment and ensuring the implementation of Government policies on the environment. 
  The EPA, in collaboration with other sectoral agencies and representatives of the 
community, executed the National Environmental Action Plan (NEAP) which was adopted 
by the Government of Ghana in 1991. 
 The EPA Act, 1994 (Act 490) establishes the Agency as a corporate body and the 
functions stipulated as include advising, coordination, educational and research (EPA  
annual report.,1994). In addition, the Agency is responsible for the issuance of permits, 
prescription of standards with particular reference to pollution prevention and determine 
the control and prevention of the discharge of wastes into the environment. 
 
 Mission and Vision EPA 
 
Mission 
Co-manage, protect and enhance the country’s environment, in particular, as well as seek 
common solutions to global environmental problems (EPA  annual report.,1994). 
 
Vision 
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• A country in which all sections of the community value the environment and strive 
to attain sustainable development, with sound and efficient resource management, 
taking into account social and equity issues.  
• An agency dedicated to continuously improving and conserving the country's 
environment.  
 
   Objectives of EPA 
 
• To create awareness to mainstream environment into development process at the 
national, regional, district and community levels  
• To ensure that the implementation of environmental policy and planning are 
integrated and consistent with the country’s desire for effective, long-term 
maintenance of environmental quality  
• To ensure environmentally sound and efficient use of both renewable and non-
renewable resources in the process of national development  
• To guide development to prevent, reduce, and as far as possible eliminate pollution 
and actions that lower the quality of life to apply the legal processes in a fair, 
equitable manner to ensure responsible environmental behaviour in the country  
• To continuously improve EPA’s performance to meet changing environmental 
trends and community aspirations  
• To encourage and reward a commitment by all EPA staff to a culture based on 
continuous improvement and on working in partnership with all members of the 
Ghanaian community (EPA Ghana., home page). 
 
 
Implementation tools (LI 1562)24 
 
Since the Environmental Protection Council (EPC) was transformed to the 
Environmental Protection Agency (EPA), it has been responsible for regulating the 
environment and ensuring the implementation of Government policies on the environment.  
This objective of protecting the environment has been achieved by various tools and by 
environmental administration. The most effective of these procedures were derived from 
                                                 
24 All information from the Environmental Protection Agency; Environmental Assessment Regulations, 
1999. LI 1652.  
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the main environmental legislation, Environmental Protection Agency Act, Act 490, and 
the Environmental Assessment Regulation, LI 1652. This is divided into three main parts; 
Part I - Environmental Permit, Part II - Preliminary Environmental Report and 
Environmental Impact Statement and Part III -  Miscellaneous Provisions. 
The procedures are as follows:  
• New developments are to register with EPA, conduct an environmental assessment 
of their proposals and submit an environmental assessment report to EPA for 
review. The nature of assessment depends upon the type, scale and location of the 
activity. An Environmental Permit is granted to the proponent for the development 
to start its activity when EPA is satisfied with the assessment conducted and the 
mitigation measures proposed for any environmental impact likely to be associated 
with the project.  
• Industries in existence before the legislation are to prepare an environmental plan 
of their facility and propose ways and means of improving the level of performance 
of their set-ups. These so called Environmental Management Plans are then 
submitted to EPA for review. The commitments made by the management of the 
set-ups are to be implemented and the goals achieved within three years, after 
which another plan must be submitted. The new industrial set-ups are required to 
comply with this procedure after 18 months in operation.  
• Industries are also requested to submit monthly returns of their environmental 
parameters monitored to EPA. Comments are expected in cases where values 
exceed certain limits and what measures are in place to check the discrepancy.  
• Industries are also requested to submit Annual Environmental Reports to the 
Agency, indicating how they have performed environmentally, what haS been 
achieved, what went wrong and what needs to be done.  
Using these instruments, the Agency is able to measure the level of       
            Compliance (Tamakloe, W., 2004). 
 
The contents of LI 1652, Environmental Assessment Regulations, 1999 are as follows: 
 
Part I - Environmental Permit 
Regulation 
1. Undertaking requiring registration and issue of environmental permit 
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2. Existing undertakings 
3. Environmental impact assessment 
4. Application for environmental permit 
5. Initial assessment by screening of application 
6. Screening report 
7. Registration and issue of environmental permit 
8. Fees for and publication of grant of environmental permit. 
 
Part II – Preliminary environmental report and environmental impact statement 
9. Preliminary environmental report 
10. Environmental impact statement 
11. Scoping report 
12. Draft terms of reference 
13. Action on scoping report 
14. Matters to be addressed in environmental impact statement 
15. Advertisement of scoping notice 
16. Considerations and review of environmental impact statement and publication of 
notices of environmental impact statement 
17. Public hearing 
18. Review of environmental impact statement after public hearing 
19. Finalisation of environmental impact statement and grant of environmental permit 
20. Period for determination of an application 
21. Period of validity of environmental permit 
22. Requirement for an environmental certification 
23. Funds for reclamation 
24. Environmental management plan25 
                                                 
25 In Ghana all industrial and production activities are covered by an Environmental Management Plan 
(EMP). A proponent should submit an EMP to the EPA every three years and new undertakings are required 
to develop an EMP after one year of operation.  
The environmental management plan (EMP) focuses on management processes and procedures (operation 
manual) for projects to integrate environmental considerations into their day-to-day operations. In simple 
terms the EMP should define how the project should be managed and operated in order to avoid or minimise 
adverse environmental effects and enhance environmental benefits. [108] See appendix I for an outline of the 
details for preparation of Environmental Management Plan (EMP) for manufacturing industries: 
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Part III – Miscellaneous Provisions 
25. Submission of annual environmental report 
26. Suspension, cancellation or revocation of permit and certificates 
27. Complaints by aggrieved persons 
28. Gazette and publication 
29. Offences and penalty 
30. Interpretation 
      Schedules (E P A, Environmental Assessment Regulations, LI 1652., 1999). 
 
Appendix I.f. Structure of the Environmental Protection Agency 
To achieve it’s objectives, the Agency is divided into five main divisions and a centre 
namely; 
1. Intersectoral Network Division; 
2. Operations Division; 
3. Technical support services Division; 
4. Regional programmes Division; 
5. Finance and administration Division; 
6. Chemicals control and management Centre (EPA. Annual report., 1997). 
 
Intersectoral Network Division 
 
This division initiates, promotes and facilitates application of sustainable principles and 
practices in the management and conservation of the country's natural resources, works 
with formal and non-formal education sectors to ensure that all Ghanaians are aware of 
their responsibility to protect the environment, encourages and facilitates ongoing 
improvements in the planning and management of human settlements, improve the health 
and quality of life of all inhabitants, develops appropriate standards for emissions and 
discharges from all mining operations, creates awareness within and outside the 
conventional mining setting through dissemination of information on the nature of 
operation of those establishments among others (EPA,Ghana. Home page). 
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The division is divided into three main departments viz; 
The natural resources management department, environmental education department, and 
the built environment department (EPA. Annual report., 1997). 
 
The Operations Division 
 
The division facilitates the planning and execution of all development activities on sound 
environmental principles, ensures developments are carried out in compliance with EIA 
requirements, ensures minimisation of potential negative impacts of industrial 
developments through pollution prevention techniques and such control measures as 
regulation (standards) on industrial discharges, develops appropriate standards for 
emissions and discharges from manufacturing industry, works with industry’s, legal 
government and the community to ensure compliance with the EPA Act, promotes where 
appropriate, lead action within Government and the broader community to give effect to 
Ghana's commitments and obligations under various international conventions, treaties and 
agreements relating to the environment, facilitates the implementation of special projects 
undertaken by the Agency (EPA,Ghana. Home page). 
The operations division is divided into four main departments viz. The mining and industry 
department, inspectorate department, environmental assessment and audit department and 
conventions and project department (EPA. Annual report., 1997) 
 
Technical support services division 
 
The division co-ordinates the monitoring activities, establishes ambient environmental 
quality standards and effluent standards, provides comprehensive, high quality information 
support services, promote and facilitate community awareness in the protection of the 
environment, progressive development of all aspects of legislation relating to the 
environment, collect and collate information among others. The division is divided into 
three main divisions viz; the environmental quality department, information and public 
affairs department and the environmental law department (EPA. Annual report., 1997) 
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Regional programmes division 
 
The Regional Programmes Division co-ordinates and supervises the programmes of the ten 
regional offices (one in each region) and the two district offices (Tarkwa and Tema) and 
liaises between the Regions and Head Office. The Regional Offices are responsible for 
facilitating the general management of the environment in the regions. The Regional 
Programme Staff provide scientific and technical advice and support for the management 
of the environment. They work through such bodies as the Regional Environmental 
Management Committee, Regional Networks, District Assemblies, District Environmental 
Management Committees, Government Departments, NGOs, Opinion Leaders, Chiefs and 
the lay public (EPA,Ghana. Home page). 
 
Finance and administration division 
 
The division ensures that the EPA applies best financial management practices, provides a 
range of high quality administrative support services to staff and facilitates the 
implementation of the human resource development plan, among others (EPA,Ghana. 
Home page). 
The following departments are under the division; the General administration department, 
the Human resources department, and the finance department (EPA. Annual report., 1997). 
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Figure 34: Organisational structure of EPA., Ghana.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: (EPA, Ghana. Annual Report., 1997)  
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7.2 Appendix II: Details for preparing Environmental Management Plans (EMPs) for 
manufacturing industries 
 
1.0 Executive Summary 
The executive summary should be a non-technical summary outlying the main 
issues addressed in the EMP. 
 
2.0 Introduction 
The company’s name, location, current trends in the specific industry, competition, 
baseline, and benchmark management goals. 
 
3.0 Policy on Environment, Health and Safety 
(a) Environmental Policy 
• Policy Statements and General Objectives(s) 
• Legal and Regulatory requirements concerning the specific operation 
• Specific Objective(s) 
(b) Occupational Health and Safety Policy 
• Policy Statements and General Objective(s) 
• Legal and Regulatory requirements concerning the specific operation. 
 
4.0 Potential Impact Identification and Assessment 
(a) Production Activities 
• Sources, types and quantities of raw materials; 
• Nature of package for raw material; 
• Process description; 
• Other activities (e.g. packaging of finished products, distribution etc.) 
(b) Process flow chart indicating environmental impact at all stages 
(c) Potential releases/pollution types 
• Solid, liquid, gaseous, particulate emissions into the environmental 
media(air, water, land), their effects (long/short term global/local 
cumulative/one off); 
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• Other pollution types (visual, audio, thermal, explosion, accidental releases, 
etc) 
(d) Summary of substances/pollution indicators requiring control with reference 
to regulatory/legal requirements such as local standards where they exists, 
or international standards 
(e) Suggested control measures (cost and time frame) 
(f) Potential effects on the environment if such substances/pollution indicators 
in (d) above exceed the legal/regulatory requirements. 
 
5.0 Current Environmental Management Practices 
Current environmental management practices and their limitation concerning waste 
avoidance, minimization, recycling, reuse, transportation and disposal to mitigate potential 
impact of the operational activities. The environmental management issues include: 
(a) Raw material handling and storage; 
(b) Selection of Best Operation Practices/Procedures, Techniques, Production 
Processes. Options for achieving objectives should aim at Best Practical 
Environmental Options, Best Operating Practices/Procedures and Best 
Available Techniques Not Entailing Excessive cost; 
(c) Production Planning and Product Development; 
(d) Energy management; 
(e) Water management 
(f) Emergency response, readiness procedures/contingency. 
 
6.0 Environmental Action Plan 
The plan must address mitigation of potential impacts through waste prevention, 
avoidance, minimization, recycling, reuse and disposal. 
 
7.0 Occupational Health and Safety Action Plan 
The plan should discuss current occupational health and safety practices and their 
limitations concerning hazard identification, control actions for accident prevention, 
avoidance, minimization and appropriate personnel protection. 
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8.0 Programme to Meet Requirements 
• Management Structure, organisation and Personnel (e.g. programmes for officer 
responsible for EMP/Allocation of management responsibilities to achieve 
targets); 
• Staff information and training; 
• External information and public participation including dealing with public 
complaints; 
Life cycle of programmes. 
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7.3 Appendix III: Modified ISO 14001 GAP Analysis Questionnaire 
1. General Information 
Name of Company: ---------------------------------------------------------------------------------------------------- 
Location:  --------------------------------------------------------------------------------------------------------------- 
Name of person: -------------------------------------------------------------------------------------------------------- 
Title: --------------------------------------------------------------------------------------------------------------------- 
Industry:  ---------------------------------------------------------------------------------------------------------------- 
Business:  --------------------------------------------------------------------------------------------------------------- 
National/Multinational:    --------------------------------------------------------------------------------------------- 
Address:  ---------------------------------------------------------------------------------------------------------------- 
 
 
2. General requirements 
2.1 Environmental Management 
2.1.1 Has the organization established, documented, implemented and maintained an environmental 
management program/system in accordance with requirements of any international,(ISO 14001), 
local/EPA’s EMP or the general PDCA (plan, do, act and check)?----------------------------------------
-------------------------------------------------------------------------- 
 
If yes: 
Extent:       none            little            average           above average           outstanding             
              
                
2.2 Environmental policy 
 
2.2.1 Is there an Environmental Policy, which is identified as such and documented?-----------  
 
If yes: 
 
Extent:       none            little            average           above average           outstanding             
 
Does the Policy include commitment to: 
 
Continual improvement of its EMS/EMP? ------------------------------------------------------------------------- 
 
If yes: 
Extent:       none            little            average           above average           outstanding 
 
Prevention of Pollution? ---------------------------------------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding   
 
 
Compliance with all applicable legislative and regulatory requirements? ------------------------------------- 
 
Extent:       none           little            average           above average           outstanding   
 
Other requirements to which the organization subscribes (corporate, voluntary, trade, etc)? --------------- 
 
Extent:       none           little            average           above average           outstanding   
 
 
2.2.2 Is it appropriate to the nature, scale and environmental impacts of its activities, products and 
services? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
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2.2.3 Does it provide a framework for setting and reviewing environmental Objectives and 
Targets? ----------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
 
2.2.4 Is there a practice or procedure to communicate it to all its employees, existing and new? 
Consistently followed? ----------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.2.5 Is there a practice or procedure to make it available to the public? Consistently followed? -----
----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.2.6 Did top management approve the current version when it was issued? ---------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.2.7 Is the procedure periodically reviewed and revised so as to keep it up to date? ------------ 
 
Extent:       none            little            average           above average           outstanding   
 
    
2.3 Planning 
2.3.1 Environmental Aspects 
 
2.3.1.1 Is there a procedure to identify Environmental Aspects of its activities, products and 
services that it can control and influence? -------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.1.2 Does it provide determination (method) as to which identified environmental aspects have 
or can have significant Environmental Impacts?  --------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.1.3 Is it ensured that the aspects related to these significant impacts are considered in setting 
Environmental Objectives? --------------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding   
 
2.3.1.4 Is the procedure implemented? Consistently followed?  ------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.1.5 Is the procedure periodically reviewed and revised?  ---------------------------------------- 
 
Extent:       none           little            average           above average           outstanding   
 
 
2.3.2 Legal and Other Requirements 
 
2.3.2.1 Is there a procedure to identify and have access to all:  
Government Statutory requirements?-------------------------------------------------------------------- 
Extent:       none            little            average           above average           outstanding   
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Regulatory requirements?--------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 Other legal requirements (permits, consent order, etc)?--------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Other requirements to which it subscribed…Industry Standards------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
Corporate requirements------------------------------------------------------------------------------------------------ 
 
Extent:       none           little            average           above average           outstanding 
   
Contracts, customer requirements, agency orders------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
   
Voluntary initiatives, etc, to which it is committed---------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
  
 
2.3.2.2 Does management and employees have reasonable access to the requirements identified 
under it? ----------------------------------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding   
 
2.3.2.3 Is the procedure implemented? ------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.2.4 Consistently followed? --------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.2.5.Is the procedure periodically reviewed and revised so as to keep it up to date? ---------- 
 
Extent:       none            little            average           above average           outstanding   
 
 
2.3.3 Objectives and Targets 
 
2.3.3.1 Are there established and maintained environmental Objectives and Targets? --------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.3.2 Are they documented? ---------------------------------------------------------------------------- 
 
Extent:       non            little            average           above average           outstanding   
 
2.3.3.3 When they are established and reviewed, are the following given appropriate consideration: 
Legal and other requirements? ---------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
  Significant Environmental Impacts? ------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
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Technological options?------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
Financial requirements? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
Operational requirements?-------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
   
Business requirements? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
Views of interested parties? ------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.3.4 Are they consistent with the Environmental Policy to: 
Prevent pollution? ----------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
   
Other environmental policy commitments? ------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.3.5 Are they periodically reviewed and revised as necessary or otherwise updated? -------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.3.6 Do they apply to each of the relevant organizational levels and/or functions? ----------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.3.7 Are they periodically audited {Programs: new/revised processes) and revised as necessary? 
--------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
 
2.3.4 Environmental Management Programs 
 
2.3.4.1 For each established environmental Objective and Target, has there been a Program 
designed to achieve it? ------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.4.2 Does each Program include/provide for appropriate: 
Means (Action Plan)? -------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
   
Resources? -------------------------------------------------------------------------------------------------------------- 
       o People, Extent:       none            little            average           above average           outstanding   
       o Money, Extent:       none            little            average           above average           outstanding   
       o Equipment, Extent:       none            little            average           above average        outstanding   
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Designations of responsibilities at each relevant organizational level?----------------------------------------- 
   
Extent:       none            little            average           above average           outstanding 
   
Time Frame(s) for completion consistent with those of the Objectives/Targets to which they relate? ---- 
 
Extent:       none            little            average           above average           outstanding   
 
2.3.4.3 When there is a project involving new developments or new or modified activities, products 
or services, does the company consistently amend such programs where relevant to ensure that 
environmental management applies to that project? ------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
 
2.4 Implementation and Operation 
2.4.1 Structure and Responsibility 
 
2.4.1.1 In each of the environmental functional areas (for managers and employees), are the Roles, 
Responsibilities and Authorities: 
Defined? ----------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Documented? ----------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Communicated? -------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Understood? ------------------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.1.2 Does management consistently provide resources essential to the implementation and 
control of the EMS/EMP? Resources include: 
Human Resources and specialized skills ---------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
Technology ------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
Financial resources ---------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
 
2.4.1.3 Has top management appointed (a) specific Management Representative(s) who has defined 
roles, responsibilities and authority for: 
          a)Ensuring (any international, EMP, PDCA, or ISO 14001 EMS) requirements are established,  
implemented and maintained; ---------------------------------------------------------------------------------------- 
   
Extent:       none            little            average           above average           outstanding   
 
          b)Reporting on the performance of the EMS/EMP to top management for review and as a basis  for 
improvement of the EMS/EMP? -------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding   
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2.4.2 Training, Awareness and Competence 
 
2.4.2.1 Is there a procedure or other methodology established for properly identifying the 
environmental training needs of: 
Managers? -------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Technical Staff? -------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Other employees? ------------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
Contractors? ------------------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.2.2 Is there an established procedure that makes all personnel aware of: 
The importance of conformance with its Environmental Policy and procedures and with the 
requirements of its management   system? -------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding 
 
The significant Environmental Impacts, actual and potential, of their work activities and the environmental 
benefits of improved personal performance?----------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Their role and responsibilities in achieving conformance with its Environmental Policy and procedures and 
with the requirements of its EMS, including Emergency Preparedness and Response requirements?-------------
---------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
The potential consequences of departure from specified enviro-related operating procedures? ------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.2.3 Does the company require that all personnel whose work may create a significant   
            impact: 
Have received appropriate training? -------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
Are competent to perform that work on the basis of appropriate education, training and/or experience?---------
-------------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.2.4 Is the procedure/methodology implemented? ------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding 
 
2.4.2.5 Consistently followed?: --------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
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2.4.2.6 Is it periodically reviewed and revised where necessary so to keep it up-to-date?: ------ 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.3 Communication 
 
2.4.3.1 Has the company established an environmental communications procedure relating to its 
Environmental Aspects and its EMS/EMP that provide for: 
Internal Communication between various levels and functions of the organization?-------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Receiving, documenting and responding to relevant communications from external interested parties 
(citizens, regulators, contractors, etc.)? ----------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.3.2 Is the procedure implemented? ------------------------------------------------------------------ 
 
Extent:       none           little            average           above average           outstanding 
 
2.4.3.3 Consistently followed? --------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.3.4 Is it periodically reviewed and revised where necessary so to keep it up-to-date?-------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.4 EMS Documentation 
 
2.4.4.1 Is the EMS/EMP documented in paper or electronic form? --------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.4.2 Does it include: 
A description of the system's core elements? --------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
                 
A description of the interaction among the system's core elements? ------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
A clear reference(s) to all documentation relating to the system? ---------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.5 Document Control 
 
2.4.5.1 Are there established procedures for controlling all EMS/EMP documents required by ISO 
14001 and other requirements relating to the system? ------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
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2.4.5.2 Are documents periodically: 
Reviewed? -------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Revised as necessary (using a corrective action record)? -------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Approved for adequacy by authorized personnel? ---------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.3 Are obsolete documents: 
Promptly removed from all points of issue and points of use? -------------------------------------------------- 
 
Extent:       non            little            average           above average           outstanding 
Otherwise assured against unintended use? ------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.4 Are obsolete documents retained for legal and/or other knowledge preservation suitably 
identified as obsolete? --------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.5 Are the procedures: 
Implemented? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Periodically reviewed and revised to keep them up-to date? ----------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Establish and maintain procedures and responsibilities concerning the creation and modification of the 
various documents? ---------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.6 Can documents be located? ---------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.7 Are the current versions of relevant documents available at all locations where operations 
essential to the effective functioning of the EMS/EMP are performed? --------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.5.8 Are documents: 
Legible? ------------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
Dated (with dates and revisions)? ----------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
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Readily identifiable? -------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Maintained in an orderly manner? ----------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
  
Retained for a specified period? ------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.4.6 Operational Control 
 
2.4.6.1 Has the company identified those operations and activities that are associated with its 
identified significant Environmental Aspects in line with the Policy, and Objectives and 
Targets? ----------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.6.2 Does the company plan those operations and activities, including maintenance, in order to 
ensure that they are carried out under specific conditions by: 
Establishing and maintaining documented procedures to cover the situations where their absence 
could lead to deviations from the Environmental Policy and Objectives and Targets? -----------------
------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
Stipulating operating criteria in the procedures, Establishing and maintaining procedures related to the 
identifiable significant Environmental Aspects of suppliers and contractors (such as subcontracted calibration 
services, measuring and monitoring and transportation services)? ------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.6.3 Are the procedures and related supplier/contractor requirements: 
Communicated? --------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Documented? ----------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Periodically reviewed and revised to keep them up-to-date? ---------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
 
 
2.4.7 Emergency Preparedness and Response 
 
2.4.7.1 Has the company established procedures to: 
Identify potential for accidents and emergency situations? ------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
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Respond to accidents and emergency situations? ----------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Preventing and mitigating the Environmental Impacts that may be associated with them? ---------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.4.7.2 Are the procedures: 
Implemented? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Periodically reviewed and revised to keep them up-to-date, in particular after the occurrence of accidents or 
emergency situations? ---------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Periodically tested, where practicable? ----------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.5 Checking and Corrective Action 
2.5.1 Monitoring and Measurement 
 
2.5.1.1 Has the company established procedures to monitor and measure on a regular basis the key 
characteristics of its operations and activities that can have a significant impact on the 
environment? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.1.2 Do the procedures include requirements for recording information to track: 
Performance? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
Relevant operational controls? --------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
Conformance with the defined Objectives and Targets? --------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.1.3 Are the procedures: 
Documented? ------------------------------------------------------------------------------------------------ 
 
Extent:       none           little            average           above average           outstanding 
Periodically reviewed and revised to keep it up-to-date? -------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
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2.5.1.4 Is there a documented procedure whereby the compliance with other applicable 
environmental requirements is evaluated? -------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding 
Is this procedure: 
Documented? ----------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Periodically reviewed and revised to keep it up-to-date? -------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.1.5 Has the company been out of compliance (must complete a corrective action record )?  
 
Extent:       none            little            average           above average           outstanding 
 
 
2.5.2 Non-conformance and Corrective & Preventative Action 
 
2.5.2.1 Are there established procedures for handling and investigating non-conformance with any 
and all requirements of the EMS, including applicable governmental requirements, taking action to 
mitigate any impacts caused by such non-conformance and for initiating and completing corrective 
and preventative action? -------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.2.1 Is responsibility and authority defined? -------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.5.2.2 Is the procedure: 
Implemented? ---------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Periodically reviewed and revised to keep it up-to-date? -------------------------------------------------------- 
Extent:       none            little            average           above average           outstanding 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
2.5.2.3 Have the corrective and preventative actions been consistently appropriate to the magnitude 
of problems and commensurate with the environmental impacts encountered? ------ 
 
Extent:       none           little            average           above average           outstanding 
 
2.5.2.4 When actions have been taken in connection with the EMS, are changes made to 
documented procedures, as appropriate? Have the changes been implemented and properly 
recorded? ---------------------------------------------------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding 
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2.5.3 Records 
 
2.5.3.1 Are there procedures for identification, maintenance and disposition of environmental 
records, including training records, results of audits and reviews, etc? ----------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.3.2 Are the procedures: 
Implemented? ---------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Periodically reviewed and revised to keep them up-to date? ----------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.3.3 Are the records: 
Legible? ----------------------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Identifiable and traceable to the activity, product or service to which they relate? -------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Stored and maintained so they are readily retrievable? ----------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Protected against damage, deterioration and/or loss? ------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Do records have retention times that are established and recorded? -------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
 
 
2.5.3.4 Are the records maintained sufficiently to demonstrate conformance with ISO 14001 and 
the EMS/EMP  in general? --------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.4 EMS Audit 
 
2.5.4.1 Are there program(s) and procedures for conducting periodic EMS/EMP audits? ------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.4.2 Are the program(s) and procedures: 
Implemented? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
An Investigation into the extent of environmental commitment in the Ghanaian economy and strategic policy 
recommendations 
 
 
Samuel Famiyeh: Technical University of Freiberg, Germany. 2005 
174
Periodically reviewed and revised to keep them up-todate? ----------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Consistently followed? ------------------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.4.3 Do the EMS/EMP audits and programs appropriately: 
Determine if the EMS/EMP conforms to planned arrangements for environmental management, 
including ISO 14001 and EMS/EMP requirements? --------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Determine if the EMS has been properly implemented and maintained? -------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Provide information on the results of the audits? ------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
 
Give due consideration in the scheduling and importance of the company's activities, etc., being audited and 
the results of previous audits? ----------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
2.5.4.4 Is the EMS/EMP audit procedure(s) sufficiently comprehensive as to cover: 
The scope of each audit? ---------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
The frequency of audits? ---------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Standard auditing methodology? ------------------------------------------------------------------------------------ 
 
Extent:       none            little            average           above average           outstanding 
Responsibilities of auditors and all parties involved? ------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
 
Reporting audit results? ----------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
 
2.6 Management Review 
 
2.6 Does top management periodically review the EMS to ensure: 
Continuing suitability, adequacy and effectiveness? -------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
That necessary information is collected and provided to allow this review and related evaluations? --- 
 
Extent:       none           little            average           above average           outstanding 
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2.7 Are EMS reviews properly documented? ----------------------------------------------------------- 
 
Extent:       none           little            average           above average           outstanding 
 
 
2.8 Do reviews address the possible need for changes to the Environmental Policy, Objectives and 
other Elements within the EMS, in light of: 
 
EMS Audit results? ---------------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
Changing circumstances? --------------------------------------------------------------------------------------------- 
 
Extent:       none            little            average           above average           outstanding 
 
Commitment to Continual Improvement? -------------------------------------------------------------------------- 
 
Extent:       none             little            average           above average           outstanding 
 
 
Thank you for your information and co-operation 
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7.4 Appendix IV: Presentation of Companies Matrices from the results of the 
Modified ISO 14001 GAP Analysis Questionnaire Survey. (See pages 192 to 211) 
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7.5 Appendix V Calculation of Overall and Grand Scores 
Appendix V. a   
 
Calculation of overall scores in each requirement 
 
Overall score = sum of the individual extent scored in each requirement * their weight  ⁄ 
Sum of the weights 
 
However, since it is assumed that all the requirements are of equal importance and hence 
have the same weight, the above expression reduces to just the simple mean of the 
individual extents (scores) in each requirement. 
 
E.g.; the calculation for the overall score for the general requirements/policy for the 
chemical company 1 is given as; 
 
3*1 + 3*1 + 3*1 + 4*1 + 3*1 + 3*1 + 4*1 + 4*1 + 3*1 + 2*1 + 4*1 + 3*1 ⁄ 
1+1+1+1+1+1+1+1+1+1+1+1 
 
39⁄12 = 3.25 
 
Appendix V. b Calculation of the Grand Scores for the Environmental Management 
System 
These was also the weighted average of the individual overall scores for the entire 
management system, i.e.: 
 
Grand score = sum of the individual overall scores * their weights ⁄ sum of the weights 
 
Hence the Grand Score for chemical company 1 becomes; 
 
3.2*1 + 2.8*1 + 3.5*1 + 3.5*1 + 3.3*1 3.1*1 + 3.1*1 + 2.2*1 + 4*1 + 2.9*1 + 3.1*1 + 3.1 
+ 2.6*1 + 3*1 + 2.6*1 +1.4*1 + 3*1 ⁄  1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1 
Again, since every requirement in the management system is considered as equally 
important resulting in equal weights of 1, the expression reduces to the simple mean of the 
individual overall scores for the entire system. 
Hence, Grand score for Chemical company 1 = 50.4 ⁄ 17 = 2.9 
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Section Eight 
 
8.1 Footnotes 
 
1 Enables a company to compare its actual performance against its potential performance, and then determine 
the areas in which it must improve. A Simon and Schuster Company, Online Glossary. 
http://www.prenhall.com/rm_student/html/glossary/g_gloss.html.   
 
2 In his 1990 book on systems thinking, MIT Professor Peter Senge explains the importance of thinking 
systematically, instead of focusing on snapshots or isolated parts of a system. Peter Senge, (1990). The Fifth 
Discipline: The Art and Practice of the Learning Organization.  Paperback edition, xxiii, 413 p., ISBN 0-385-
26095-4 
 
3 In his 1980 book on competitive strategy, Harvard Business School Professor Michael Porter describes 
strategy as “a broad formula for how a business is going to compete, what its goals should be, and what 
policies will be needed to carry out those goals….a combination of the ends (goals) for which a firm is 
striving and the means (policies) by which it is seeking to get there. Michael E. Porter, Competitive Strategy 
(Free Press: 1980), p.xvi. Michael E. Porter, (1980). Competitive Strategy, Techniques for analysing 
industries and competitors. Free Press. ASIN: 0684841487 
 
 4 Andew J. Hoffman, “Institutional Evolution and Change: Environmentalism and the U.S. Chemical 
Industry,” The Academy of Management Journal, Volume 42 (August 1999), pp.351-371.  
 
5 World Resources institute 1995 
 
6 Accumulation 
 
8 Mostafa K. Tolba, United Nations Environment Programme, the world environment. Two decades of 
challenge. 1972-1992. (UNEP), (1992a). Chapman and Hall 
 
9 only national competition so focuses on only regulatory requirements 
 
10 “Development that meets the needs of the present without compromising the ability of future generations 
to meet their own needs”., Our Common Future (1987, World Commission on Environment and 
Development, also known as the Brundtland Commission). 
 
11 The latest version of the ISO14001 standard and Guidance document (ISO 14001; 2004) 
have  been released and companies have up to 18 months transition period (till 15th May 
2006) to change to the new version.  
http://www.bsiamericas.com/JustForCustomers/ISO14001transition/transitionplan.xalter 
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12 Environment, Health and Safety Online.http://www.ehso.com/iso14detl.php  
 
13 An environmental aspect is an element of an organization’s activities, products and/or services that can  
interact with the environment to cause an environmental impact, that is, a positive or negative change to the 
environment. Veryl Horsley, (2001). SGS Group, How to Achieve and Control Environmental Performance. 
Implementation of the ISO 14001 Environmental Management System. 
http://www.ics.sgsna.com/articles/ISO14001%20News.htm 
 
14 Total number of registrations/certifications increased to 74,004 as of October 2004 [40]. i.e. about 20.7% 
increase. [40] ISO world http://www.ecology.or.jp/isoworld/english/analy14k.htm 13/11/03 
 
15 Since 1999, Coface (Credit insurer) underwriting includes the environmental evaluation of Projects within 
a framework developed by the OECD. Since last December, Coface have published public guidelines on this 
topic.   
Finance, Environment and Sustainable development. European Seminar Report, Paris. Jan 2003 
http://www.unepfi.org/fileadmin/documents/european_seminar_final_report_2003_en. 
 
16 Daniel Rennemo. 2001; Segmenting the environmental consumer: Approaches, issues and international 
experiences.  International Marketing.  
 
 17 (Roberts J. A, 1996) “Green consumers in the 1990s: profile and implications for advertising“, Journal of 
Business Research, Vol. 36, pp 217-231. 
 
18 Naomi Roht-Arriaza, 1995: Shifting the Point of Regulation: The International Organization for 
Standardization and Global Lawmaking on Trade and the Environment, 22 ECOLOGY L.Q. 479, 522-38  
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Appendix IV: Presentation of Companies Matrices from the results of the 
Modified ISO 14001 GAP Analysis Questionnaire Survey 
 
 
 
 
 
 
 
 
Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i NO ANS
2.4.2.1.iii 2.5.4.4.ii NO ANS
2.4.2.1.iv 2.5.4.4.iii NO ANS
2.4.2.2.i 2.5.4.4.iv NO ANS
2.4.2.2.ii 2.5.4.4.v NO ANS
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i NO 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 NO 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii NO 2.5.4.4.ii
2.4.2.1.iv NO 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i NO
2.4.3.1.ii NO
2.4.3.2 NO ANS NNN
2.4.3.3 NO ANS
2.4.3.4 NO ANS
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i NO
2.4.5.2.ii NO ANS
2.4.5.2.iii NO ANS
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. NO 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Machinery and Equipment Company 1 
202
Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Phamaceuticals Company 1
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Rubber, Plastics and Plastic Products Company 1
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Rubber, Plastics and Plastic Products Company 2
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Pulp, Paper and Paper Products Company 1
NO ANSWERS
NO ANSWERS
CURRENTLY ON CONTRACT
NO ANSWERS
NO ANSWERS
NO ANSWERS
NO ANSWERS
NO ANSWERS
NO ANSWERS
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
Textile and Textile Products Company 1
208
Requirement          Extent                   Requirement       Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
PAGE MISSING
Food and Food Products Company 1
PAGE MISSING 
PAGE MISSING 
PAGE MISSING
209
Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i.
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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Requirement                                    Extent                   Requirement                                  Extent                      
0 1 2 3 4 0 1 2 3 4
2 General Requirements 2.4.5 Document Control
2.1 Environmental management 2.4.5.5.i
2.1.1 Environmental Management Systems 2.4.5.5.ii
2.2 Environmetal Policy 2.4.5.5.iii
2.2.1. 2.4.5.5.iv
2.2.1.i 2.4.5.6
2.2.1.ii 2.4.5.7
2.2.1.iii 2.4.5.8.i
2.2.1.iv 2.4.5.8.ii
2.2.2. 2.4.5.8.iii
2.2.3. 2.4.5.8.iv
2.2.4. 2.4.5.8.v
2.2.5. 2.4.6 Operational Control
2.2.6. 2.4.6.1
2.2.7. 2.4.6.2.i
2.3 Planning 2.4.6.2.ii
2.3.1 Environmental Aspects 2.4.6.3.i
2.3.1.1 2.4.6.3.ii
2.3.1.2 2.4.6.3.iii
2.3.1.3 2.4.6.3.iv
2.3.1.4 2.4.7 Emergency Preparedness and Response
2.3.1.5 2.4.7.1.i
2.3.2 Legal and Other requirements 2.4.7.1.ii
2.3.2.1 2.4.7.1.iii
2.3.2.1.i 2.4.7.2.i
2.3.2.1.ii 2.4.7.2.ii
2.3.2.1.iii 2.4.7.2.iii
2.3.2.1.iv 2.4.7.2.iv
2.3.2.1.v 2.5 Checking and Corrective Action
2.3.2.1.vi 2.5.1 Monitoring and Measurement
2.3.2.1.vii 2.5.1.1
2.3.2.2 2.5.1.2.i
2.3.2.3 2.5.1.2.ii
2.3.2.4 2.5.1.2.iii
2.3.2.5 2.5.1.3.i
2.3.3 Objectives and Targets 2.5.1.3.ii
2.3.3.1 2.5.1.3.iii
2.3.3.2 2.5.1.4
2.3.3.3.i 2.5.1.4.i
2.3.3.3.ii 2.5.1.4.ii
2.3.3.3.iii 2.5.1.4.iii
2.3.3.3.iv 2.5.1.5
2.3.3.3.v 2.5.2 Nonconformance and Corrective Action
2.3.3.3.vi 2.5.2.1
2.3.3.3.vii 2.5.2.1.i
2.3.3.4.i 2.5.2.2.i
2.3.3.4.ii 2.5.2.2.ii
2.3.3.5 2.5.2.2.iii
2.3.3.6 2.5.2.3
2.3.3.7 2.5.2.4
2.3.4 Environmental Management Programs 2.5.3 Records
2.3.4.1 2.5.3.1
2.3.4.2.i 2.5.3.2.i
2.3.4.2.ii 2.5.3.2.ii
2.3.4.2.iii 2.5.3.2.iii
2.3.4.2.iv 2.5.3.3.i
2.3.4.3 2.5.3.3.ii
2.4  Implementation and Operation 2.5.3.3.iii
2.4.1 Structure and Responsibilitiy 2.5.3.3.iv
2.4.1.1.i 2.5.3.3.v
2.4.1.1.ii 2.5.3.4
2.4.1.1.iii 2.5.4 EMS Audit
2.4.1.1.iv 2.5.4.1
2.4.1.2.i 2.5.4.2.i
2.4.1.2.ii 2.5.4.2.ii
2.4.1.2.iii 2.5.4.2.iii
2.4.1.3.i 2.5.4.3.i
2.4.1.3.ii 2.5.4.3.ii
2.4.2 Training, Awareness and Competence 2.5.4.3.iii
2.4.2.1.i 2.5.4.3.iv
2.4.2.1.ii 2.5.4.4.i
2.4.2.1.iii 2.5.4.4.ii
2.4.2.1.iv 2.5.4.4.iii
2.4.2.2.i 2.5.4.4.iv
2.4.2.2.ii 2.5.4.4.v
2.4.2.2.iii 2.6 Management Review
2.4.2.2.iv 2.6.i
2.4.2.3.i 2.6.ii
2.4.2.3.ii 2.7.
2.4.2.4 2.8.i
2.4.2.5 2.8.ii
2.4.2.6 2.8.iii
2.4.3 Communication
2.4.3.1.i
2.4.3.1.ii
2.4.3.2
2.4.3.3
2.4.3.4
2.4.4 Documentation
2.4.4.1
2.4.4.2.i
2.4.4.2.ii
2.4.4.2.iii
2.4.5 Document Control
2.4.5.1
2.4.5.2.i
2.4.5.2.ii
2.4.5.2.iii
2.4.5.3.i
2.4.5.3.ii
2.4.5.4
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